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Editorial

Welcome to the new look Ophthalmic 
Anaesthesia! We hope you like it. This journal 
edition has a central theme of patient safety 
and reflects the tremendous work that BOAS 
members undertake to continuously improve 
quality care. With all health professionals 
coming under increasing scrutiny it is 
essential to be able to demonstrate active 
engagement in measures to improve the 
safety of care. As the volume and complexity 
of work continues to grow in the communities 
we serve, it becomes increasingly difficult to 
ensure that our practice remains safe. 

We would like to extend a sincere “thank 
you” for all the hard work of our contributors. 
It is a great testament to the strength of 
the ophthalmic anaesthetic community that 
BOAS is so vibrant.

Pete and I will be organising the 2014 
BOAS meeting at the Royal College of 
Anaesthetists in London and will have 
patient safety as a core component of all of 
the sessions. Please start thinking of any 
projects you may wish to present. We look 
forward to seeing you there.

Jo Budd and Pete Shah
Co-editors

Ophthalmic Anaesthesia 2013;3:1

Dr Joanna Budd
Consultant Anaesthetist
The County Hospital
Hereford, UK
College Regional Advisor
West Midlands South, UK

Prof Peter Shah
Consultant Ophthalmic Surgeon
University Hospitals Birmingham NHSFT
Birmingham, UK
Visiting Professor
NIHR Biomedical Research Centre
Moorfields Eye Hospital and 
UCL Institute of Ophthalmology
London, UK
Honorary Professor of Glaucoma
Centre for Health and Social Care Improvement
School of Health and Wellbeing
University of Wolverhampton
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Message from the President

As autumn begins and we look forward to our 14th Annual Scientific Meeting, we have 
a great deal to celebrate since the last issue of Ophthalmic Anaesthesia. 

I am pleased to report that the British Ophthalmic Anaesthesia Society has made major 
contributions to the development of Ophthalmic Anaesthesia worldwide in the last 18 
months. We hosted the 3rd World Congress in Ophthalmic Anaesthesia together with 
the local organizers in Turkey in May 2012. This World Congress was a huge success 
and attracted speakers and delegates from all over the world. 

Following on from this, BOAS contributed to the seeding money to help fund the World 
Congress of Regional Anaesthesia and Pain Therapy which took place in Sydney, 
Australia in February 2013. Consequently, BOAS had a major presence and active 
academic role in the delivery of one full day of lectures and two half days of ‘hands-on’ 
workshops which were extremely well received by delegates at the Congress. 

After helping to launch the first conference of the Ophthalmic Forum of the Indian 
Society of Anaesthesiologists in India (2011), BOAS continued to support this 
worthwhile educational initiative by participating in the second conference in Cochin 
this year. 

All of these activities worldwide have done a great deal to promote both the standards 
of ophthalmic anaesthesia as well as the international standing of BOAS. 

The future is now looking very promising. We are currently working with the Royal 
College of Anaesthetists to develop e-Learning sessions in Ophthalmic Anaesthesia 
which will not only be accessible by members of BOAS, but will eventually support the 
development of ophthalmic anaesthesia in the developing world through the e-SAFE 
Anaesthesia programme. In addition, BOAS is engaged in discussions with the Royal 
College of Anaesthetists to develop accreditation standards in ophthalmic anaesthesia 
as part of the College’s Anaesthesia Clinical Services Accreditation Scheme. 

In summary, the future of ophthalmic anaesthesia is very exciting and I would like 
to invite even more of you to become active members of BOAS to take our Society 
forward. There are numerous ways to get involved. You can apply to stand for elections 
to BOAS Council, contribute to the Society Journal (Ophthalmic Anaesthesia) or present 
your work at our annual scientific meetings. Please do contact us to let us know how 
you would like to become more involved. I very much look forward to hearing from you

Dr K-L Kong, MD, MB BS, FRCA
President, BOAS

Ophthalmic Anaesthesia 2013; 3: 2

Dr K-L Kong
Consultant Anaesthetist
City Hospital
Birmingham, UK
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New Surgical Technique:
Microinvasive glaucoma surgery 

I Masood
Consultant Ophthalmic Surgeon, Birmingham Midland Eye Centre, City Hospital, Birmingham, UK.

Correspondence to: imranmasood@nhs.net

Perspective

Glaucoma is a chronic progressive optic neuropathy for 
which raised intra-ocular pressure (IOP) is the major risk 
factor. A number of landmark studies have proven the 
important role of IOP reduction in reducing visual loss from 
glaucoma.1,2 Intraocular pressure can be controlled using 
medication, laser or surgery. The gulf between medicines, 
laser and established surgical procedures is very wide in 
terms of risk profile. Furthermore patients find it very difficult 
to comply with eye drop therapy for a disease that in its 
early stages has no symptoms but causes side effects.
 
There is a real need for safe and rapid glaucoma procedures 
which bridge the gap between medicines and laser and 
conventional higher risk surgery such as trabeculectomy 
and aqueous shunt surgery. These procedures may 
also have the potential to eliminate the requirement for 
eyedrops and make glaucoma control easier for both 
the clinician and patient. Traditional trabeculectomy and 
aqueous shunts divert the aqueous humour out of the eye 
through a fistula into a subconjunctival  reservoir. These 
procedures may require general anaesthesia especially 
aqueous shunt implantation which necessitates isolation of 
the superior and lateral rectus muscles and placement of a 
large drainage plate.

Over the last few years various microinvasive devices 
and procedures have become increasingly used to lower 

Fig. 2. Two istents in situ within Schlemm’s canal. The 
aqueous humor traverses the lumen into the canal.

Fig. 1. The Trabectome removes a strip of trabecular 
meshwork to facilitate aqueous outflow into the canal.

intraocular pressure. Microinvasive glaucoma surgical 
procedures share common characteristics. They are ab-
interno (performed within the eye without opening up the 
conjunctiva). They are for the most part performed under 
local anaesthesia; they take 10 to 15 minutes to perform 
depending on experience. The visual recovery is very quick 
compared to trabeculectomy and tube surgery and the risk 
of hypotony (very low IOP) is reduced. There are currently 
3 categories of microinvasive glaucoma procedures that 
are either in trials or being used in clinical practice.

1. Canal based procedures
These target Schlemm’s canal and are designed to 
increase physiological outflow back into the eyes natural 
aqueous drainage channel. The Trabectome3 (Neomedix) 
and Istent4 (Glaukos) are FDA approved and are in use in 
a few centres across the UK (Figs. 1 and 2). The Hydrus 
stent5 is currently being used in the UK as part of clinical 
trials (Fig. 3).

2. Suprachoroidal procedures
These devices are designed to create a cleft between the 
anterior chamber and the supra-choroidal space which is a 
low pressure compartment in the eye between the sclera 
and choroid. The aqueous humour is then shunted into 
this low pressure sump, lowering the intraocular pressure. 

Ophthalmic Anaesthesia 2013; 3: 3-4



4

There are currently 2 devices in this category; The Cypass6 
(Transcend) and the G3 Supra stent (Glaukos) (Fig. 4). 
These devices are currently being used in trials.

3. Subconjunctival procedures
There is only one device undergoing clinical trials at present 
and this is the Aquesys implant designed to shunt aqueous 
into the subconjunctival space by creating a small fistula 
between the anterior chamber and the subconjunctival 
space. This device is implanted ab–interno and then 
directed into the subconjunctival space from within. 
Therefore the conjunctiva does not need to be opened 
as with trabeculectomy. The Aquesys device is currently 
undergoing trials. (Fig. 5)

Microinvasive glaucoma procedures are likely to feature 
increasingly in the armamentarium of the glaucoma surgeon 
over the next few years and clinicians anaesthetising these 
patients should be aware of the techniques involved. 

Fig. 3. The Hydrus Microstent facilitates aqueous outflow 
by dilating the canal.

Fig. 4. The supra-choroidal stent diverts aqueous humor 
through the open lumen into the supra-choroidal space.

Fig. 5. The Aquesys Implant is deployed ab-interno and 
the distal end is placed under the sub-conjunctival space.
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New Anaesthetic Technique:
Incisionless sub-Tenon’s anaesthesia 

K Allman
Consultant Anaesthetist, Royal Devon and Exeter Hospital, Exeter, Devon, UK.

Correspondence to: keith.allman@nhs.net

Perspective

INTRODUCTION

Since its first description by Turnbull in 1884 and 
popularisation by Stevens and Greenbaum in 1992, sub-
Tenon’s anaesthesia has become the most widely used 
technique of ophthalmic anaesthesia in the UK.

Benefits over traditional ‘sharp needle’ techniques are 
many. Globe perforation rates for peribulbar anaesthesia 
are conservatively 1:10,0001 which means that for the UK 
(performing over 300,000 cataract operations per year), if 
sharp needle techniques remained widely used, at least 
30 patients per year would unnecessarily lose sight. This 
coupled with rates of myotoxic related diplopia of 25:10,0002 
and severe retrobulbar haemorrhage of 1:10,0001 makes 
routine use of sharp needle techniques unsupportable.

However, sub-Tenon’s anaesthesia itself is not without 
problems and the rare but serious complications above are 
often traded for the more common but less serious side 
effects of chemosis and sub-conjunctival haemorrhage. 
Another less appreciated problem of sub-Tenon’s 
anaesthesia is damage to the conjunctiva during surgical 
dissection.

This prompted a small group at the West of England 
Eye Unit, Exeter to develop a method of sub-Tenon’s 
anaesthesia which would cause less trauma to the 
conjunctiva and reduce haemorrhage rates.

INCISIONLESS SUB-TENON’S

Standard methods of accessing the sub-Tenon space 
require surgical dissection through the conjunctival and 
Tenon’s layers using blunt tipped Westcott scissors and 
these have been excellently described by Phil Guise.3 
When performed carefully, keeping surgical dissection to 
a minimum, conjunctival entry can be minimised to around 
3mm.  However, as anyone performing repeat procedures 
in the same patient will appreciate, even this degree of 
damage causes significant conjunctival scarring, and can 
be an access point for bacteria, eyelashes and even small 
insects.4,5

Using animal models and an array of available different 
sub-Tenon cannulae we discovered that under the right 
conditions this prior dissection of conjunctiva is unnecessary 
and that access to the sub-Tenon space can be achieved 
safely by ‘popping’ a round tipped blunt cannula through 
the combined conjunctiva / Tenon layers.  The difficulty was 

to find a cannula which was of the correct conformation to 
pass through conjunctiva relatively easily, whilst being blunt 
enough to make scleral perforation difficult / impossible.  In 
2007 we first published our experience using the Eagle 
21G Tri-Port Sub-Tenon cannula (Eagle Labs, California).6 
This cannula has a blunt, rounded tip which allows easy 
access directly through conjunctiva / Tenon’s without 
prior dissection, but will not pass through normal (or even 
thinned) sclera.

This method eventually became known as the ‘incisionless’ 
or ‘no-snip’ technique.  It causes less trauma (often only 
a 21G defect remaining after cannula removal) and heals 
quickly with little or no conjunctival scarring. The smaller 
entry site also reduces local anaesthetic reflux which 
improves block quality and reduces localised haemorrhage 
at the site of entry.

DEVELOPMENTS AND IMPROVEMENTS

Since first development in early 2005 numerous small 
tweaks have improved the technique.  The most significant 
of these was the change to a ‘no speculum no incision’ 
method.  In this technique the patient is asked to look 
upwards and outwards as per normal, but the ring finger of 
the non-operative hand is used to retract the lower eyelid 
(rather than the standard phaco-speculum).  This has two 
advantages.  First, equipment needed for the block is 
reduced to a single set of Moorfields forceps (with obvious 
cost implications), and secondly the patient can close their 
eye during injection of local anaesthetic.  This reduces the 
amount of chemosis, probably due to pressure of the lids 
on the anterior globe.  If the volume of local anaesthetic 
is kept to 3-4ml, severe chemosis can be abolished using 
this method.

TIPS AND TRICKS

This technique is not for everyone.  It requires a degree 
of hand eye coordination that some people find difficult.  
However, with perseverance, most people become 
comfortable fairly quickly.
1. Start with elderly patients.  Elderly patients tend to 

have thinner conjunctiva with less resistance to blunt 
perforation than younger patients.

2. Lay the tip of the cannula on the sclera before tenting 
the conjunctiva over the end of the cannula.  This helps 
penetrate the conjunctiva without having to press too 
firmly.

Ophthalmic Anaesthesia 2013; 3: 5-6
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3. Push the cannula tangential to the sclera NEVER into 
the sclera. The 21G cannula will not puncture normal 
sclera - but this is no reason to try.

4. Choose an entry site close to the limbus (5mm). 
Further into the fornix, where the conjunctiva is looser, 
reduces the degree of counter traction from the globe.

5. Pass the cannula right around behind the globe without 
using ANY force.  If correctly sited the cannula will ‘fall 
in’ easily.

6. Inject the first 0.25ml and wait.  The sub-Tenon space 
is only a potential volume and time is needed to 
expand the tissues. This reduces pain, anterior leak 
and chemosis.

7. Due to reduced anterior local anaesthetic loss, never 
use more than 4ml (3.5-4ml seems ideal).

8. Adrenaline (epinephrine) 1:1000 0.1ml applied 
to the conjunctiva prior to block seems to reduce 
haemorrhagic complications further and should be 
considered particularly in very inflamed eyes (chronic 
glaucoma patients particularly). An alternative is 
apraclonidine 1% which will reduce anterior segment 
vascularity and also prevent intra-ocular pressure 
spikes during glaucoma surgery.7

FUTURE DEVELOPMENT

The ‘incisionless’ and now the ‘no speculum no incision’ 
technique has been used by the author for ten years.  It is 

easy to learn, easy to perform and gives reliable, consistent 
blocks with little or no long term damage to the conjunctiva.
The Eagle Tri-Port 21G SubTenon cannula presently used 
could certainly be improved upon, and currently we are 
attempting to alter the configuration to improve ease of 
insertion and spread of local anaesthetic, whilst maintaining 
its safety profile.

REFERENCES
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unusual complication of Sub-Tenon’s anaesthesia. Eye 2006; 
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incisionless minimally invasive sub-Tenon’s anaesthesia. 
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Safe sedation for ophthalmic surgery: 
The British Ophthalmic Anaesthesia Society (BOAS) 
survey

K-L Kong1, F Sii2, R Kalliat3, P Shah4 
1Consultant Anaesthetist, City Hospital, Birmingham, UK.
2(i) Senior Glaucoma Fellow, University Hospitals Birmingham NHS Foundation Trust, Birmingham, UK; (ii) Senior Clinical Research 
Associate, National Institute of Health Research Biomedical Research Centre, Moorfields Eye Hospital NHS Foundation Trust and UCL 
Institute of Ophthalmology, London, UK.
3Clinical Audit, City Hospital, Birmingham, UK.
4(i) Consultant Ophthalmic Surgeon, University Hospitals Birmingham NHS Foundation Trust, Birmingham, UK; (ii) Visiting Professor, 
National Institute of Health Research Biomedical Research Centre, Moorfields Eye Hospital NHS Foundation Trust and UCL Institute of 
Ophthalmology, London, UK; (iii) Honorary Professor of Glaucoma, Centre for Health and Social Care Improvement, School of Health 
and Wellbeing, University of Wolverhampton, Wolverhampton, UK.

Correspondence to: k-l.kong@nhs.net

Original Article

INTRODUCTION

Most patients accept ophthalmic surgery under local 
anaesthesia with careful explanation, reassurance and 
a sympathetic approach.1 However, there will remain a 
proportion of patients who may benefit from sedation. 
Sedation techniques may make potentially unpleasant 
healthcare procedures more acceptable to patients, but 
in certain instances also have the potential to cause life-
threatening complications.2

There is very little published information regarding the 
use of sedative drugs and the practice of sedation during 
ophthalmic surgery. The use of sedation for ophthalmic 
surgery varies widely between countries. At the Congress 
of the International Council of Ophthalmology held in 
Sydney in 2002, surgeons were surveyed with regards to 
the anaesthetic techniques for cataract surgery.3 The use 
of sedation ranged from 0% in Thailand to 86% in the USA. 
At only 4%, the UK had the second lowest rate of sedation.  

As more technically complex ophthalmic surgical 

procedures are now being undertaken under local 
anaesthesia, there may be an increasing need for 
supplementary sedation. With current advances in surgical 
and anaesthetic techniques and the requirements of the 
Care Quality Commission,4 we aimed to establish current 
practice amongst members of the British Ophthalmic 
Anaesthesia Society (BOAS) with respect to sedation for 
local anaesthesia in ophthalmic patients and to identify any 
potential problem areas in clinical practice. This information 
can be used to underpin resource planning for ophthalmic 
anaesthesia in the future.  
 

METHODS

The membership of the British Ophthalmic Anaesthesia 
Society consists mainly of both consultant ophthalmic 
anaesthetists and consultant ophthalmic surgeons. In 
September 2009, a questionnaire (Appendix 1) was 
sent to 161 UK members with postal addresses on the 
BOAS database. Non-responders were sent a follow-up 
questionnaire after three months. All responses analysed 

Summary

There is very little published information regarding the use of sedative drugs during ophthalmic surgery despite 
major advances in surgical and anaesthetic techniques.  We aimed to establish current practice amongst members 
of the British Ophthalmic Anaesthesia Society (BOAS) with respect to sedation for local anaesthesia in ophthalmic 
patients and identify potential problems in clinical practice.

A postal questionnaire was sent to 161 UK BOAS members.  The response rate was 56%.  The commonest 
indication for sedation was to allay patient anxiety.  There was a huge variation in practice between clinicians 
and types of procedures.  Intravenous sedation was always administered by an anaesthetist.  The sedative drugs 
commonly used were midazolam or propofol. Complications encountered were mainly the result of over sedation 
and respiratory depression.

With an increasingly elderly population and changing demographics of society, the provision of safe and effective 
sedation in ophthalmic patients is an on-going challenge.  This is best delivered by dedicated preoperative 
assessment clinics and teams of surgeons and anaesthetists working in close partnership.  It is important to 
recognise the limitations of sedation and for some patients the safest approach may be general anaesthesia.

Ophthalmic Anaesthesia 2013; 3: 7-14
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were received between September 2009 and February 
2010.  All information collected was kept confidential and 
entered into an anonymised database.

RESULTS

A total of 90 questionnaires were returned, giving a 
response rate of 56%. The majority of respondents were 
either consultant anaesthetists (67/90, 74.4%) or consultant 
ophthalmic surgeons (9/90, 10%), with the remainder being 
staff grade and associate specialist doctors.  The median 
duration of time in posts of respondents was 13 years 
(range 2 – 38 years). Twelve respondents (7.5%) reported 
that they do not use sedation at all in ophthalmic surgery.  

Indications for sedation
Of the 78 respondents who use sedation, the commonest 
indications for sedation were to allay patient anxiety (60/78, 
77%), at patient request (58/78, 74.4%), in patients with 
claustrophobia (26/78, 33.3%), if long duration surgery 
is anticipated (17/78, 21.8%) and for technically complex 
operations (15/78, 19.2%) (Fig. 1).

Contraindications
As expected, respiratory and airway problems such as 
severe chronic obstructive airways disease and obstructive 
sleep apnoea, morbid obesity, old age and high ASA class 
III and IV were often given as contraindications for sedation.  

The majority of respondents considered that their decision 
to use sedation in ophthalmic surgery would not be 
influenced by language barriers (61/78, 78.2%) or by the 
patient’s ethnicity (63/78, 80.8%). Six members (7.7%) 
stated that they would give a general anaesthetic in 
preference to local anaesthesia with sedation whenever 
there was a language barrier.  

When specifically asked about patients with dementia, 36% 
(28/78) said that sedation would be helpful in these patients 
provided that this was early dementia. However, 55% 
(43/78) did not consider sedation to be useful regardless of 
the stage of dementia.

Use of sedation according to type of surgery
There was huge variation in sedation practice between 
individual clinicians and types of ophthalmic procedures as 
illustrated in Table 1.

Fig. 2. Minimum monitoring used for sedated patient

Fig. 1. Indications for sedating patients

Number (%) of 
respondents

Types of indication

Methods of monitoring

Number (%) of 
respondents
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Only 2-5% of patients undergoing cataract or glaucoma 
surgery received sedation, 10-30% of those having 
vitrectomy, corneal surgery, adult squint, pan retinal 
photocoagulation and cryo-buckling procedures received 
sedation whereas 50% or more of those having oculoplastic, 
enucleation or orbital surgery were given sedation.

Healthcare professional administering sedation
Whenever intravenous sedation was used, it was always 
administered by an anaesthetist.  

Patient monitoring
All patients receiving sedation were monitored either by 
the anaesthetist (64/78, 82%) and/or a nurse/operating 
department practitioner (11/78, 14.1%). Three (3.8%) 
members did not respond to this question.

Oxygen saturation was monitored in all patients, the 
electrocardiogram (ECG) in 57/78 (73.1%), blood pressure 
in 41/78 (52.6%) and respiration in 29/78 (37.2%) (Fig. 
2). Thirty-nine (50%) BOAS members indicated that the 
oxygen saturation, ECG and blood pressure were all 
monitored in patients receiving sedation. Other methods of 
monitoring mentioned included ‘hand holding’ and verbal 
communication.

Choice of sedative drug
Midazolam was the first choice for sedation in 60% of 
respondents (47 responses) and propofol in 29% (23 
responses). Very small amounts were used – typically 
0.5 to 2 mg of midazolam and 10 to 30 mg of propofol. 
Other agents mentioned included the opioids, remifentanil, 
fentanyl and alfentanil. Sedatives were very rarely used in 
combinations such as midazolam with fentanyl, propofol 
with fentanyl, propofol with remifentanil and propofol with 
alfentanil. Only one member mentioned the use of target 
controlled infusion of propofol for conscious sedation.

Fasting
Thirty-six (46%) members did not starve their patients prior 
to sedation whereas 42 (54%) members did. For those who 
routinely starved their patients, the duration of fasting was 
usually six hours for food and two hours for clear fluids.

Complications or clinical incidents
Thirty-seven (47.4%) members provided details of 
complications or clinical incidents associated with the use of 
sedation in ophthalmic surgery. The commonest problems 
reported were over sedation, respiratory depression and 
patients awaking with a start after having fallen asleep. 
Other rare events reported include restlessness/agitation, 
loss of cooperation, disorientation/confusion, hypotension 
and need for prolonged/overnight hospital stay. Three 
members reported having to convert to a general 
anaesthetic to achieve satisfactory operating conditions.

Hospital discharge after sedation
Twenty-eight (36%) members said that the use of sedation 
would alter their discharge criteria, either to allow time for 
the sedative effects to wear off or patients had to meet the 
same criteria as those following a general anaesthetic. 
Twenty-six (33.3%) members said that they would not 
alter their discharge criteria. Twenty-four (30.1%) did not 
respond to this question.

Problems and solutions with sedation
Problems highlighted include the following:
• Lack of or withdrawal of anaesthetists from ophthalmic 

lists
• Financial constraints such as the availability of target 

controlled infusion pumps
• Inadequate preoperative assessment - patients who 

need sedation may be overlooked and those who do not 
may be targeted for sedation unnecessarily

• Poor planning of lists

Possible solutions suggested include:
• Develop preoperative assessment clinics for better 

selection of patients before surgery
• Clinical input into list management so that this is not left 

solely to administrative staff
• Close communication between surgeons, anaesthetists 

and preoperative assessment team
• Education and training of members of theatre team with 

respect to monitoring and managing sedated patients
• Ensuring continuous anaesthetic cover for ophthalmic 

lists
• Provision for administration of general anaesthesia

DISCUSSION
 
The routine use of sedation in ophthalmic surgery is often 
low because of the perceived risk of adverse intraoperative 
events.5 However, sedation is beneficial in selected 
patients such as those identified by members of BOAS in 
this survey.  

The type of ophthalmic surgery clearly has a significant 
impact on the use of sedation. We found that only a median 
of 2% of cataract patients received sedation. These results 
are similar to those of other surveys on cataract surgery.6 
Costen et al (2005) found that the use of sedation for 
vitreo-retinal surgery rose from about 8% in 2001 to 20% 
in 2005 when more of these procedures were performed 
under local anaesthesia.7 In general, younger patients 
having scleral buckling procedures were more likely to 
receive sedation than elderly patients having vitrectomies. 

TYPE OF SURGICAL PROCEDURE MEDIAN (%) RANGE (%)

Cataract 2 0-99

Glaucoma 5 0-100

Vitrectomy 10 0-100

Cornea 10 0-100

Adult squint 10 0-100

Pan retinal photocoagulation 25 0-100

Cryo-buckling 30 0-100

Oculoplastics 50 0-100

Enucleation/evisceration 50 0-100

Orbital 90 0-100

Table 1. Percentage of patients receiving sedation by type of 
surgery
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These results are consistent with our findings of sedation 
rates of 10% for vitrectomies and 30% for cryo-buckling. 
Patients undergoing procedures of longer duration or of 
a more unpleasant nature under local anaesthesia such 
oculoplastic, enucleation and orbital surgery were often 
given sedation.  

The aim of sedation is to minimise anxiety whilst providing 
the maximum degree of safety. The Joint Royal Colleges 
Guidelines (2012) recommends that intravenous sedation 
should only be administered under the supervision of an 
anaesthetist whose sole responsibility is to that list.8 It is 
reassuring that our survey found that whenever intravenous 
sedation was used, it was administered by an anaesthetist.

Best practice guidelines (Joint Royal Colleges Guidelines 
2012) recommend that minimum requirements for 
monitoring of sedated patients include pulse oximetry, non-
invasive blood pressure and ECG monitoring.8 Only 39/78 
(50%) respondents fulfilled all three requirements although 
all 78 members monitored patients’ oxygen saturation. 
Twenty-seven (34.6%) respondents additionally monitored 
patients’ respiration and all patients were monitored in 
the operating theatre by an anaesthetist and/or a nurse/
operating department practitioner. These findings are 
interesting and have stimulated further debate amongst 
BOAS members.

There is no ideal single drug or combination of drugs for 
the sedation of ophthalmic patients. Many different classes 
of drugs are available and midazolam and propofol are 
the commonest choices amongst members of BOAS. In 
general, very small doses of sedative drugs were used 
by members indicating an awareness of the risks of 
oversedation.  

There is differing practice with regards to the need for 
starvation in patients given sedation. The Joint Royal 
Colleges Guidelines state that ‘starvation is generally 
not necessary for minimal sedation’ and ‘when moderate 
or deep sedation is planned, the patient must be fully 
fasted and prepared as for general anaesthesia.’ There 
is no consensus with regards to optimum end-point when 
sedating ophthalmic patients. One could argue that in these 
patients, the aim should be minimal sedation to produce a 
conscious, calm and relaxed patient avoiding deeper levels 
of sedation. It is undesirable for an ophthalmic patient to fall 
asleep during the operation. Airway obstruction and snoring 
during sedation cause significant rhythmic movement 
of the operative field, which is extremely undesirable in 
technically exacting forms of intraocular surgery. Another 
major problem is sudden patient movement when deeply 
sedated patients recover and wake up with a start. When 
the end-point is minimal and mild sedation with a conscious 
patient, there should be no requirement for starvation. 
However there is a risk of unexpectedly deeper sedation 
and it is therefore desirable to develop local protocols in 
conjunction with the department of anaesthesia. Maltby 
and Hamilton (1993) reported that there had been no cases 
of aspiration in over 30,000 cataract operations under local 
anaesthesia even amongst the eight patients who lost 
consciousness.9 

It is well recognised that there are potential complications 
associated with the use of sedation.2 Several members 
reported having encountered a wide range of clinical 
incidents.  This finding has stimulated further work/research 
exploring the experience of ophthalmic surgeons operating 
on sedated patients.

Although a sizable number of respondents said that they 
would alter their discharge criteria following the use of 
sedation, the time to patient discharge is unlikely to be 
prolonged when minimal sedation has been used and 
the end-point for sedation has been a conscious, calm 
and relaxed patient. Nevertheless it is recommended that 
there is a facility for the admission of patients for overnight 
monitoring when sedation is used in view of the small risk 
of over-sedation by inexperienced practitioners.

There appears to be a wide diversity of views with regards 
to the future development of sedation in ophthalmic 
surgery. Some felt that as more ophthalmic surgery is being 
performed under local anaesthesia, the use of sedation 
would increase. As preoperative assessment clinics are 
being developed, patients may be better prepared for 
surgery, offered local anaesthesia with sedation and so 
able to make an informed decision with regards to their 
anaesthetic management. An important future development 
mentioned was the increased use of Target Controlled 
Infusion techniques and patient controlled sedation 
particularly in the younger, physically fit patients.  

Others however felt that the use of sedation would continue 
to decline due to shorter time surgery and better surgical 
techniques not requiring still patients. Some also felt that 
general anaesthesia might replace sedation and more 
general anaesthesia should be used for complex patients or 
by inexperienced trainees. Gentle reassurance and better 
counselling by the surgeon or preoperative assessment 
team might reduce the need for sedation. It is still important 
to recognise the contraindications and the limitations of 
sedation and that for some ophthalmic patients, the safest 
approach may be general anaesthesia.

The provision of effective and safe sedation in ophthalmic 
patients is an on-going challenge. In the UK today, we have 
an increasingly elderly population with the fastest rate of 
increase in the over 85 age group.10 This group has increased 
ophthalmic morbidity, but also has an increasing burden of 
disorder of cognitive function such as dementia and stroke. 
The doses and effects of sedative drugs vary markedly in 
these elderly patients. In addition, the demographics of 
society are also changing, with an increasing number of 
patients from minority ethnic groups, in whom there may 
be communication issues. Fine judgement is therefore 
required to select the appropriate drug and dose to 
achieve a level of sedation, where the patient is calm and 
sedated but awake and cooperative with no respiratory or 
cardiovascular depression. From a surgical viewpoint, the 
level of sedation is also critical. Over-sedated patients can 
move suddenly and/or unexpectedly; and under-sedated 
patients (especially those with claustrophobia) may still 
suffer from anxiety, which may manifest as increased 
posterior vitreous pressure with attendant complications. 
Constant vigilance and assessment is required to prevent 
deep sedation and maintain a desired level of sedation.  
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We recommend the following:

1. Preoperative assessment is the key to safe sedation. 
Patient selection, consent and preparation can 
be addressed by having dedicated preoperative 
assessment clinics.

2. There needs to be a systematic programme to 
ensure that all trainee anaesthetists have undergone 
appropriate training in administering safe intravenous 
sedation.

3. The goal is to ensure that the patient undergoes 
surgery with maximum comfort and minimum distress 
in combination with safe and effective sedation 
techniques where the operative needs of the surgeon 
are met. This is best delivered by dedicated teams of 
surgeons and anaesthetists, working together in stable 
and cohesive partnerships. These teams also form the 
ideal environment for on-going training of surgeons 
and anaesthetists in these techniques.
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APPENDIX 1

SEDATION IN OPHTHALMIC SURGERY
Surgeons / Members of BOAS / Trainees

1. (a) Primary specialty: Anaesthesia  Ophthalmic Surgery   Nursing 
1. (b) Job Title: Consultant   Others  (please specify) ________________
1. (c) Time in post (years): ..............................................................................

2. In your current practice, what are the indications for sedating patients? 
(Please tick all that apply)
Patient request                            To control claustrophobia  
To allay patient anxiety                Long duration of surgery        
Complex operation                      Others  (please specify) _____________

3. Is there any group of patients in whom you think sedation is contraindicated?
……………………………………………………………………………………………
……………………………………………………………………………………….......

4. (a) Do potential language barriers influence your decision to use sedation for 
ophthalmic surgery?  
Yes       No 
4. (b) If yes, how would this influence your decision? 
……………………………………………………………………………………………
…………………………………………………………………………………….......…

5. (a) Have you experienced any problems with sedation in any particular 
ethnic groups?
Yes        No 
5. (b) If yes, please elaborate …………………………………………………….......
…………………………………………………………………………………………....
…………………………………………………………………………………………....

6. In your experience, is sedation useful in patients with dementia?
(a) Early dementia  Yes    No      
(b) Advanced dementia  Yes    No 

7. In your clinical practice, what proportion of patients receives sedation for the 
following procedures?
 
 
  
 
 
 
 
 
 
 
  
 

 

Type of Surgery Percentage of Patients given sedation
Cataract
Glaucoma
Oculoplastics
Orbital
Vitrectomy
Cryo-buckling
Corneal
Pan Retinal Photocoagulation
Intravitreal Injections
Enucleation / Evisceration
Adult Squint
Others (please specify):
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8. Are patients who receive sedation identified in advance of the day of 
surgery?
Yes       No  

9. Who administers the sedation on your list?
Anaesthetist      Surgeon      Nurse      Other  (please specify)_______

10. Is there a designated member of staff who monitors the sedated patient?
Yes      No 

11. Who monitors the sedated patient?
Anaesthetist      Surgeon      Nurse      Other  (please specify)_______

12. What minimum monitoring is used for the sedated patient (please tick all 
that apply)?
Oxygen saturation                      ECG                              Blood pressure  
Respiration  (please indicate how) _________________________________
Others  (please specify) _________________________________________

13. What is your first choice of sedative drug or technique?
…………………………………………………………………………………………..
…………………………………………………………………………………………..

14. What other drugs or techniques do you use?
………………………………………………………………………………………….
………………………………………………………………………………………….
…………………………………………………………………………………………..

15. (a) In your practice, do you starve your patients prior to sedation?
Yes       No 

15. (b) If yes, what is the duration of starvation required for? 
Food    (hours) ……………………………….
Clear Fluids   (hours) ……………………………….

16. Please provide details of any complications / clinical incidents you have 
encountered in relation to the use of sedation in ophthalmic patients:

(a) Eye Complications / Clinical Incidents

 

 

Nature of Complications / Clinical Incidents Frequency of Occurence
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(b) Systemic Complications / Clinical Incidents

 

 

17. (a) Would the use of sedation alter your discharge criteria?
Yes      No  

17. (b) If yes, please elaborate:……………………………………………………..
………………………………………………………………………………………….

18. With regards to sedation in ophthalmic surgery:

a. What future developments do you anticipate?
…………………………………………………………………………………..
..................................................................................................................
…………………………………………………………………………………..

b. What problems do you face now or anticipate you will face in the future?
…………………………………………………………………………………..
…………………………………………………………………………………..
…………………………………………………………………………………..

c. What solutions would you consider in dealing with the above problems?
…………………………………………………………………………………..
..................................................................................................................
…………………………………………………………………………………..

Thank you very much for your help.

K-L     Pete

Please return completed questionnaire to:
Dr K-L Kong
Consultant Anaesthetist
City Hospital
Dudley Road
Birmingham 
B18 7QH

As part of Birmingham ReGAE Group
(Research into Glaucoma And Ethnicity)

Nature of Complications / Clinical Incidents Frequency of Occurence
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INTRODUCTION 

Injuries from animal bites pose an occupational health 
risk for animal handlers. Penetrating injury to the eye from 
snakebites is rare with very few cases reported in literature. 
The management of such injuries often poses medical, 
surgical and anaesthetic challenges. This case report 
describes the management of an unusual perforating 
eye injury in the emergency setting and visits the debate 
surrounding the use of suxamethonium. 

CASE REPORT 

A 26 year old reptile carer employed by a safari park, 
weighing 75 Kg presented to our institution with a snake 
bite injury to his face and eyes caused by a python snake. 
The snake had grabbed the patient’s face with its jaws. The 
upper jaw had caused lacerations to the left side of the face 
and the lower jaw to the right side. The patient had suffered 
a full thickness corneo-scleral perforation to the left eye 
resulting in an anterior hyphaema. He also had multiple 
superficial lacerations to both the eyelids. The patient 
was scheduled for an emergency exploration of the eyes 
under general anaesthesia. Intravenous ceftriaxone was 
commenced as a prophylaxis against atypical salmonella 
infection and meningitis. The injury had occurred after 
a full meal and the patient had complained of nausea 
hence a rapid sequence induction was undertaken. On 
examination of the patients’ airway, mouth opening was 
adequate with a Mallampati grade 2 and a thyromental 
distance of more than 6 cms. Following preoxygenation 
and cricoid pressure, anaesthesia was induced with a 
slow bolus of 75 micrograms of remifentanil and 500mg 
of thiopentone sodium. Suxamethonium 100mg was used 
to facilitate endotracheal intubation with a south facing 
RAE endotracheal tube. A remifentanil infusion 0.1µg/kg/
min was commenced. Anaesthesia was maintained with 
a mixture of oxygen in air and isoflurane and 30mg of 
rocuronium administered to maintain muscle relaxation. 
Intravenous paracetamol (1g) and diclofenac (75mg) were 
administered to aid Apostoperative analgesia. 

The surgery lasted for 1 hour 45 minutes. The surgical 
procedure consisted of repair of a full thickness corneo-
scleral injury and washout of the hyphaema of the left 
eye. The residual neuromuscular block was reversed 
with neostigmine 2.5mg and glycopyrollate 0.5mg. The 
anaesthetic, extubation and recovery were essentially 
uneventful.

On the second postoperative day, a routine indirect 

ophthalmoscopy revealed a small full thickness scleral 
perforation with localized retinal tear in the left eye. This 
injury was separate to the original laceration and correlated 
to a tooth mark caused by the snake bite. There was no 
vitreous expulsion noted and the tear was repaired by 
argon laser retinopexy under topical anaesthesia. 

Intravenous ceftriaxone was continued for a week along 
with topical eye drops of ofloxacin 0.3%, betamethasone 
0.1% cyclopentolate 1%. The patient made good visual 
recovery subsequent to the laser retinopexy and was 
discharged home after one week. 

DISCUSSION

Penetrating eye injuries are rare following animal or snake 
attacks. The non-venomous snakes such as pythons and 
boas kill their prey by wrapping themselves around the 
victim’s body or asphyxiating them by grabbing the face. 
The python molurus species have sharp recurved teeth and 
bites from this result in deep penetrating injuries. Captive 
snakes’ teeth harbour various gram negative bacteria such 
as pseudomonas and klebsiella.1 Severe infections result 
from these bites and prophylactic use of broad spectrum 
antibiotics is recommended. 

Venomous snakes on the other hand have various types 
of venoms which if swallowed do not pose a risk but when 
injected causes local as well as systemic symptoms. 
Neurotoxin in the venom affects extraocular muscles.2  

Injection of the venom to the eye such as from a spitting 
cobras leads to ‘snake venom spit ophthalmia’ which 
is manifested by severe pain, conjunctivitis, corneal 
ulcerations, secondary infection and eventual blindness.3  
Fortunately our patient was bitten by a non venomous snake 
and was spared serious ocular and systemic sequelae.

As far as use of suxamethonium for rapid sequence induction 
is concerned, it was done to facilitate a rapid sequence 
intubation of the trachea. The patient had presented with a 
high risk of gastro-oesophageal reflux as he had sustained 
the injury soon after a meal and had been feeling nauseous 
preoperatively. Although examination of his airway did not 
reveal an anticipated difficult intubation, suxamethonium 
was chosen as the agent for rapid sequence intubation for 
its speed of onset and spontaneous reversibility. 

Suxamethonium is well known to cause increase in 
intraocular pressure (IOP) which can potentially lead to 
loss of vitreous humour if there is an open eye injury. Under 
normal circumstances, the IOP ranges between 10-20 
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mmHg. Studies have demonstrated that IOP increases at 
1 min following an intravenous injection of suxamethonium 
with a maximum effect at 2-4 min and return to baseline at 
6 min.4 Ocular extrusions occurring secondary to the use of 
suxamethonium has always been a theoretical concern but 
interestingly, there are no published report of this particular 
adverse effect occurring in literature. This sudden but brief 
increase in IOP can be modified pharmacologically by 
using various sedatives and opioids, or pretreatment with 
a small dose of non depolarizing agent thus minimising 
the risk of expulsion of vitreous contents in an open eye. 
A retrospective review of 100 patients with open eye injury 
patients failed to reveal any evidence of vitreous expulsion 
following suxamethonium usage.5  Factors such as rubbing 
or forceful blinking of the eye, crying, coughing, vomiting 
and valsalva maneuver on the other hand are shown to be 
more risky.6,7 

Another retrospective study of 8 cases of open eye 
surgery by Chidiac when suxamethonium was used for 
rapid sequence anaesthesia failed to report any cases 
of vitreous expulsion or any additional ocular problems. 
These patients were pretreated with opioids, lignocaine, 
thiopentone or propofol to attenuate the rise in intraocular 
pressure which is caused by suxamethonium.8   

It is interesting to note that overall visual outcome of our 
patient was not adversely affected despite severe globe 
injury and usage of suxamethonium. It is noteworthy 
that this patient had a second penetrating injury which 
was not discovered until the first postoperative day. Use 
of suxamethonium for the first anaesthetic had not led 
to any secondary damage which demonstrates that the 
IOP increase and visual loss are perhaps overestimated. 
It is possible that a combined use of thiopentone and 

remifentanil for induction mitigated the rise in the IOP in 
our patient and smooth induction and emergence helped 
prevent complications. Rocuronium was considered but 
not used as the eye hospital is in a remote location and 
sugammadex was not available in our institution either, 
otherwise high initial dosage of rocuronium would have 
been a suitable alternative for rapid sequence induction. 
In cases of “can’t intubate, can’t ventilate” suxamethonium 
is still the ideal option if sugammadex in not available to 
terminate muscle paralysis after rocuronium.
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Abstract

Objectives: To investigate the cost effectiveness of three different local anaesthetic techniques for ophthalmic 
procedures. 

Methods: Randomised, prospective, interventional case series of three groups of twenty patients. Group A 
patients had a sub-Tenon’s block using an intravenous plastic cannula (ST-IV). Group B patients had a sub-Tenon’s 
block using a Steven’s metal blunt cannula (ST-BC) and group C had a peri-bulbar block (PB). The time taken to 
administer the anaesthesia was assessed along with the cost of each technique. 

Results: The mean time taken to administer the anaesthesia in the ST-IV group was 72.3 seconds, compared with 
56.2 seconds for the ST-BC and 47.4 seconds for the PB group. The cost of the ST-IV technique was £7.78, the 
ST-BC cost £16.61 and the PB technique cost £0.65. Using the ANOVA analysis we established that there was a 
statistical difference (ANOVA p<0.001 overall), with the ST-IV group taking markedly longer to administer (Tukey’s 
post-hoc test p<0.05) than both the ST-BC and PB groups. 

Conclusion: Although the cost of using an intravenous cannula may be cheaper, the procedure is significantly 
slower and will result in fewer overall procedures being carried out over a longer period of time. The results of this 
study indicate that the most cost-effective of the three techniques is the peri-bulbar block, which is the cheapest 
and the quickest. However, in situations requiring training and/or where safety is a consideration, the sub-tenons 
technique using an intravenous cannula may be a less expensive option rather than a Stevens’ sub-Tenon’s 
cannula.

INTRODUCTION

Sub-Tenon’s regional anaesthesia has been described as 
a technique since the 1880’s1 and has become increasingly 
popular worldwide recently for use in phacoemulsification 
cataract surgery. It has now become the most widely used 
technique for local anaesthesia in the UK.2 The reason 
for this is primarily because it is the safest of the local 
anaesthetic blocks, with the exception of topical, with very 
limited complications.3 It is less painful that traditional 
blocks,3 offers good intra-operative analgesia,4 good 
akinesia3 and is safer in anti-coagulated patients.3

In today’s economic climate, all ophthalmology units have 
to cut costs and find more effective and efficient ways of 
conducting techniques. The use of intravenous plastic 
cannulas for administration of sub-Tenon’s local anaesthesia 
has been considered previously from a safety point of view, 
but, to our knowledge, no one has yet considered the cost 
implications of using this method. We consider the financial 
implications of studying the comparative cost-effectiveness 
of the three techniques of local anaesthetic in the context of 
a unit that carries out more than 6000 surgical ophthalmic 
procedures per annum under local anaesthesia.

METHOD

We conducted a prospective study of sixty consecutive 
eyes of sixty patients, randomly allocated into three groups 
of twenty. The method of randomisation was such that 60 
pieces of paper labelled A, B or C (20 each) were folded and 
placed into 60 unmarked sealed envelopes. One envelope 
was randomly picked for each patient at the time of surgery. 
Group A patients had a sub-Tenon’s block using an 22 
gauge intravenous plastic cannula (ST-IV). This involved 
inserting a lid speculum, tenting the conjunctiva infero-
nasally with Moorfield forceps and piercing the conjunctiva 
with the IV needle. The needle was then withdrawn whilst 
advancing the plastic cannula in the sub-Tenon’s space. 
This method meant that a specialist Stevens’ subtenon’s 
cannula was not required along with the saving of the 
Westcott scissors, normally used for blunt dissection to 
create the scleral pocket for the cannula.  

Group B patients had a sub-Tenon’s block using a 
Stevens’ metal blunt cannula (ST-BC) and group C had 
a peri-bulbar block (PB). The time taken to administer 
the regional anaesthesia was noted. All the anaesthesia 
was given by the same anaesthetist and there were no 

A prospective study comparing the cost effectiveness 
of three local anaesthetic techniques for ophthalmic 
procedures

H Nagi1, M N Mohyudin2, K Damer3, S Elsherbiny4

1Consultant Anaesthetist, City Hospital, Birmingham, UK.
2Ophthalmology Trainee, Birmingham Midland Eye Centre, City Hospital, Birmingham, UK.
3Medical Retina Fellow, Birmingham Midland Eye Centre, City Hospital, Birmingham, UK.
4Consultant Ophthalmologist, Birmingham Midland Eye Centre, City Hospital, Birmingham, UK,

Correspondence to: mnmohyudin@doctors.org.uk

Ophthalmic Anaesthesia 2013; 3: 17-19



18

complications which prevented surgery. Furthermore, the 
cost of instruments used for each technique was attained 
from recent hospital data sheets (accurate as of December 
2012). The data collected was analysed using the ‘one-way 
ANOVA’ test.

RESULTS

The results show that the mean time taken to administer the 
anaesthesia in the ST-IV group  was 72.3 seconds (SD 18.9 
seconds), compared with 56.2 seconds (SD 11.7 seconds) 
for the ST-BC and 47.4 seconds (SD 10.5 seconds) for 
the PB group. In terms of cost, the ST-BC cost £16.61, 
the ST-IV technique cost £7.78 and the PB technique cost 
£0.65 (see Tables 1-3 below). Using the ANOVA analysis 
we established that there was a statistically significant 
difference (ANOVA p<0.001 overall), with the ST-IV group 
taking markedly longer to administer (Tukey’s post-hoc test 
p<0.05) than both the ST-BC and PB groups. There was no 
statistical difference in the administration time of the latter 
two groups.

ST-BC
Steven’s blunt cannula £  2.95

Sub-Tenon’s pack £13.06

5ml syringe £  0.60

Total £16.61

Table 1. Cost of Sub-tenons- blunt cannula anaesthesia

ST-IV
IV venflon cannula £0.50

5ml syringe £0.60

Lid speculum £3.00

Moorfields forceps £3.68

Total £7.78

Table 2. Cost of Sub-Tenon’s- IV cannula anaesthesia

PB
Peri-bulbar needle £0.05

5ml syringe £0.60

Total £0.65

Table 3. Cost of peri-bulbar anaesthesia

Prior to this, Amin et al (2002) had studied the effectiveness 
of the intravenous venflon technique as an alternative 
method of administering a sub-Tenon’s block.6 They found 
that all patients had effective anaesthesia and akinesia 
for the surgical procedure, with no patients requiring a 
top up.6 They concluded that this method was easier to 
learn, maintained the efficacy of this type of anaesthesia 
and as the tip of the needle was simply used as an 
introducer and kept under direct visualization, safety was 
not compromised.6 These views were echoed by Mather 
(2007) who also found the intravenous venflon cannula to 
be as effective as the blunt Stevens’ cannula in establishing 
ophthalmic regional anaesthesia by the sub-Tenon’s route.7 

Both Amin et al (2002) and Mather (2007) identified the 
intravenous venflon to be more widely available and 
cheaper than the Stevens’ cannula, however neither 
discussed the time taken to administer the anaesthesia 
which we found to be significantly increased compared 
with the blunt Stevens’ cannula or a peri-bulbar block, in 
the hands of a single consultant anaesthetist experienced 
in all three technique. The potential time difference using 
the intravenous cannula route could mean significantly 
fewer procedures carried out over a given time period. Any 
savings using the cannula technique have to be calculated 
in that context. 

We found no studies in the English literature looking at the 
cost effectiveness of any of the anaesthetic procedures 
in the UK. Brouwer (2010) did however look at the 
cost analysis of different local anaesthesia in cataract 
extractions in the Netherlands as part of her thesis.8 She 
didn’t just look at the cost of each procedure but allowed for 
the risk of potential complications with each form of regional 
block.8 Even though she found that the topical anaesthesia 
was the cheapest form of anaesthesia as compared with 
sub-Tenon’s and  retrobulbar, she found that the most cost 
effective in the long term was retrobulbar when accounting 
for QALY and the potential complications.8

CONCLUSION

There are increasing financial pressures on current 
healthcare delivery. The unit price of the intravenous cannula 
is cheaper than the Steven’s blunt cannula. The literature 
shows that it offers a similar safety profile compared with 
the Steven’s blunt cannula and we propose it should be 
used in the third world where the Steven’s cannula may not 
be available. However, with the significantly increased time 
taken to administer the anaesthesia with the intravenous 
cannula, this will slow theatre lists down and inevitably will 
reduce the number of procedures being conducted over a 
longer period of time. The most cost-effective is the peri-
bulbar block, but its use has been limited by concerns 
over its safety at least in some patients. This study aims to 
address an additional dimension of cost effectiveness not 
previously addressed by current literature to the best of our 
knowledge. 

Acknowledgment: We would like to acknowledge the efforts made 
by Adrian Millington, Senior Operating Department Practitioner 
(SODP) for helping in data collection and collecting information on 
prices of different elements of the studied anaesthesia.

DISCUSSION

Throughout the literature there is evidence of alternative 
techniques being employed for regional anaesthesia for 
ophthalmic procedures. For sub-Tenon’s anaesthesia, the 
Steven’s-type long blunt cannula is used predominantly, 
however there are alternative options in the form of the 
Kumar-Dodds plastic cannula and short sub-Tenon’s 
cannulae such as the Greenbaum. A study by Kumar et 
al in 2004, compared these three types of sub-Tenon’s 
cannulae, looking specifically at onset of akinesia, pain 
during injection, intra-operative pain and chemosis.5 

They found that all three cannulae provide high quality 
anaesthesia with the short Greenbaum the only cannula 
producing significantly more chemosis.5 
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Good communication is central to patient safety. This 
article explores some of the practical steps that can be 
taken to optimise communication between surgeon and 
anaesthetist.  In my own field of complex glaucoma surgery 
the margin between success and failure can be very narrow 
and it is necessary to address many separate clinical and 
logistical issues in order to reduce complications in patients 
at high risk of visual loss. Optimal communication is one 
of the foundations of safe surgery and facilitates continuity 
of care, appropriate response to case complexity and 
individualised care. It is extremely important to have stable 
skilled teams when undertaking complex surgery and these 
teams should understand the strengths and weaknesses of 
individual members. It can be a source of significant stress 
and reduction of performance if surgeon and anaesthetist 
meet for the first time just before complex surgery on a 
patient with only one eye!

My communication strategy has three elements: (1) pre-
operative, (2) intra-operative and (3) post-operative. 
Failure to communicate potential problems in any of these 
areas can lead to a suboptimal surgical result, patient 
dissatisfaction, poor flow of patients through theatre and 
considerable cost to the health economy.

PRE-OPERATIVE COMMUNICATION

It is essential that the surgical and anaesthetic teams have 
good systems of communication to ensure that problems 
are anticipated before the patient gets to theatre. All team 
members need to be sensitive to the fact that operating 
lists can sometimes change at short notice and that this 
creates potential stress. It is, however, vital that patient, 
anaesthetist and surgeon are all as relaxed as possible, 
since stress in the operating theatre is a major cause of 
poor performance, serious untoward incidents and poor 
surgical outcomes. The pre-operative process culminates 
in the team meeting at the start of the operating list and 
pre-operative check-lists (eg WHO) and it is important that 
time is taken to plan the logistics of each case on the list. 

The problems outlined below should be detected prior to 
the day of surgery so that appropriate measures can be 
taken. For example, carefully planning the timing of oral 
medications in Parkinson’s disease can have a significant 
effect on intra-operative tremor and head movement.

(i) Logistical problems
• Order of cases on list (GA vs LA ± sedation, 

complexity, diabetes mellitus) (Table 1)
• Need for specialised equipment (eg hoist)
• Significant allergic reactions (eg latex, iodine)
• Infected cases (MRSA status)

(ii) Systemic problems
• Dementia / confusion
• Learning difficulties
• Severe physical disability
• Severe anxiety
• Claustrophobia
• Phobia of others touching face
• Inability to lie flat

 » COPD
 » CCF
 » Severe vertigo

• Inability to keep still – arthritic disease
• Refractory cough
• Significant tremor – Parkinson’s disease
• Fixed flexion deformity of the neck - severe 

kyphoscoliosis 

(iii) Ophthalmic problems
• Only eye
• Deep set eyes with poor access
• Tight orbit syndrome (eg thyroid eye disease)
• Very short (eg nanophthalmos) or long (eg 

buphthalmos) axial length eyes
• Risk of bleeding (eg warfarin and INR status)
• Risk of wipe-out of vision (eg end-stage glaucoma)

 » Avoid systemic hypotension
 » Avoid high intra-orbital pressure (low volume LA 
+ hyalase)

 » Avoid high IOP (G.Apraclonidine 1%, IV 
acetazolamide)

 » Avoid adrenaline in LA block

By utilising a “managed list” system it is possible to 
ensure balanced operating lists which improve safety and 
efficiency from both a surgical and anaesthetic perspective 
(see table below)

Optimising communication between surgeon and 
anaesthetist 

P Shah
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INTRA-OPERATIVE COMMUNICATION
 
Operative conditions can rapidly spiral out of control in 
ophthalmic surgery, and there are often a common set 
of intra-operative problems.  When there is loss of intra-
operative control the cause must be rapidly identified and 
managed. Surgeons and anaesthetists need to work as a 
close team when things start to go wrong.

(i) Systemic problems
• Confused patient
• Sleeping / loss of consciousness
• Distressed patient

 » Shortness of breath
 » Need to cough
 » Chest pain
 » Joint pain
 » Anxiety
 » Claustrophobia
 » Full bladder

(ii) Ophthalmic problems
• Pain
• High posterior vitreous pressure (anterior chamber 

shallowing / instability) (Fig. 1) – this is one of the 
major risk factors for complications and serious visual 
loss.

 » Check-list of management options to reduce 
choroidal expansion and posterior vitreous 
pressure:

 - Check speculum
 - Check LA block if awake
 - Check depth of anaesthesia / muscle 

relaxant if GA
 - Check for pain / SOB / full bladder
 - Fenestrate drape
 - Scavenge carbon dioxide (in COPD)
 - Hyperventilate if GA
 - IV acetazolamide
 - IV mannitol (small bolus)

NAME AGE SIDE OPERATION ANAESTHESIA GRADE TIME

AH 44 Right Baerveldt 250 tube + vitretomy + donor scleral graft GA 
Difficult intubation

5+
 Only eye 120

BF 75 Left Phaco + IOL + IV Menthyprednisolone 500 mg LA 
Sedation

4 
Diabetes 30

CG 23 Right Bleb needling revision + S/C 5-FU (25mg/ml) LA
Topical LA

5 
Warfarin 20

PD 78 Right
Phaco + IOL
Iris hooks + Healon GV ± IV mannitol

LA 
Clear drape

5+ 
Claustrophobic 40

POST-OPERATIVE COMMUNICATION

(i) Systemic problems
Factors that compromise wound integrity as shown 
below can predispose to wound leaks, suprachoroidal 
haemorrhage and post-operative endophthalmitis. This 
is particularly true in glaucoma filtration surgery and in 
long axial length, vitrectomised and  aphakic eyes.
• Cough
• Vomiting

(ii) Ophthalmic problems
Pain and associated blepharospasm can lead to wound 
leaks, suprachoroidal haemorrhage and post-operative 
endophthalmitis.

SUMMARY

Optimal patient safety requires close collaboration between 
surgeon and anaesthetist. There are many problems that 
can arise before, during or after surgery and communication 
is the key to rapid detection and effective management. We 
need to make time to communicate effectively and these 
are learned skills. Optimising communication between 
surgical and anaesthetic teams should be part of the core 
curricula of both surgical and anaesthetic trainees.

Fig. 1. High posterior vitreous pressure. Reversing rapidly 
progressive anterior chamber shallowing.

Table 1. An example of orders of cases on an operating theatre list
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SUPPLEMENT POTENTIAL EFFECT

Echinacea

May impair wound healing

May reduce the efficacy of steroids

Can cause hepatotoxicity and increase bleeding

Feverfew (Tanacetum parthenium) May interfere with platelet function and prolong bleeding times, esp in patients on anticoagulants

Garlic (Allium sativum)
May prolong bleeding times, esp in patients on warfarin

Can reduce the efficacy of some protease inhibitors used in the treatment of HIV

Ginger (Zingiber officinale) May prolong bleeding times, esp in patients on anticoagulants

Gingko (Gingko biloba) May prolong bleeding times, esp in patients on anticoagulants

Ginseng (Panax ginseng)

May raise blood pressure

Can interfere with platelet function and prolong bleeding times, esp in patients on anticoagulants

Excessive use can cause tachycardia and hypertension or drowsiness

Glucosamine May prolong bleeding times in patients on warfarin

Golden seal (Hydratis canadenis) Can raise blood pressure

Kava-kava (Piper methysticum)
May enhance the sedative effects of anaesthetics and benzodiazepines

Can be hepatotoxic, esp in combination with other hepatotoxic drugs

Liquorice (Glycyrrhiza glabra)
Can raise blood pressure and hypokalaemia

Avoid in patients with renal or liver disease

Omega-3 oil Can prolong bleeding times, esp in patients on anticoagulants

St. John’s wort 
(Hypericum perforatum)

May enhance the sedative effects of anaesthetics

Can reduce the efficacy of some drugs used in the treatment of HIV

May lower serum digoxin levels

Valerian (Valeriana officinalis) May enhance the sedative effects of anaesthetics

Vitamin E
May prolong bleeding times, esp in patients on anticoagulants

High doses may cause raised blood pressure

Herbal and nutritional supplement use is often overlooked 
during history taking by both the doctor and the patient.  
Many commonly taken herbal remedies pose potential 
problems for the patient undergoing ophthalmic surgery.1  

It is estimated that around one-third of patients undergoing 
surgery in the US take some form of herbal supplement, 
and 70% of people in Germany take some form of natural 
medicine which is usually a herbal supplement.2  There 
is also a common perception amongst many people that 

natural equates to safe.  However some supplements can 
have side-effects that are just as hazardous as prescribed 
medications.  Herbal medications can also have serious, 
sometimes lethal interactions with prescribed medications 
or anaesthetic agents.

This is worsened by the fact that herbal medications do 
not undergo the rigorous clinical and safety trials that 
conventional medications do, and can be sold in most 
countries with no proof of their safety profile.3  Moreover, 

“Don’t forget the herbal remedies” 

N Crosby1, P Shah2 
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some herbal supplements are contaminated with other 
medicines, contain varying quantities and qualities of 
ingredients or may contain toxic elements secondary to 
their production and manufacture.

Listed in the table are some of the most common herbal 
medications and nutritional supplements, with their 
potential effects during and after surgery.  Remember that 
patients may be taking multiple herbal supplements, which 
may have an additive or a synergistic effect.

Practical steps

• Patients should be requested to bring their supplements 
to their pre-operative visit, so that the ingredients, 
potency and potential interactions of the supplements 
can be estimated.

• The American Society of Anesthesiologists (ASA) 
recommends that all herbal medications should be 
discontinued two to three weeks before an elective 
surgical procedure.4

• The fact that a patient is taking herbal supplements 
does not automatically preclude them from anaesthesia 
or surgery, but you may wish to take  additional 
precautions. For example, checking the INR before 
performing a  peribulbar block on a patient who is taking 
a herbal medication that increases the risk of bleeding.

• Monitor the patient closely for signs of adverse effects 
such as increased drowsiness, hypertension or bleeding. 
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Topical apraclonidine (Iopidine) 1% is used routinely 
following anterior segment laser procedures (such as YAG 
laser peripheral iridotomy, YAG laser posterior capsulotomy 
and laser trabeculoplasty) to prevent intraocular pressure 
(IOP) spikes. Chronic use of guttae apraclonidine is 
associated with a significant risk of periorbital allergic 
reaction and this limits its role as a long-term glaucoma 
therapy. The pre-operative use of topical apraclonidine 
1% to reduce intra-operative bleeding in anterior segment 
surgery was described in 2006.1

Apraclonidine is a relatively selective α2-agonist. In 
addition to being an effective ocular hypotensive agent, 
it also exhibits a potent vasoconstrictive action on 
anterior segment vasculature, which is attributed to α1-
agonistic action.2,3 This vasoconstriction is restricted to 
the anterior segment and ocular surface branches of 
the ophthalmic artery without affecting the central retinal 
and posterior ciliary arteries. It is particularly important to 
avoid compromising optic nerve perfusion in eyes with 
glaucomatous optic neuropathy. 

Brimonidine 0.2% (a selective α2-agonist) and apraclonidine 
0.5% are both used to reduce IOP but do not cause anterior 
segment vasoconstriction, and are therefore not useful 
agents to prevent bleeding from the ocular surface when 
the conjunctiva and Tenon’s capsule are incised. Reduction 
of anterior segment bleeding can significantly aid glaucoma 
filtration surgery (eg trabeculectomy and seton surgery), 
anterior segment reconstructive surgery (eg cyclodialysis 
cleft repair, pterygium excision and bleb revision surgery), 
vitreo-retinal surgery involving external buckle explants 
and complex strabismus surgery.

Reduction of conjunctival and Tenon’s vascularity, which 
occurs in about 85% of eyes following the administration of 
topical apraclondine 1%, is usually immediate with maximal 
effect approximately one hour after instillation.2,3 Reduction 
of blood flow to the anterior ciliary arteries by pre-operative 
topical apraclonidine 1% helps reduce the risk of intra-
operative bleeding in those eyes that have increased 
anterior segment vascularity (Table 1). It is also useful in 
complex anterior segment reconstructive surgery in which 
haemostasis is essential (Table 2). An additional benefit of 
the use of pre-operative apraclonidine 1% is prevention of 
potential post-operative IOP spikes in complex glaucoma 
and anterior segment surgery.

Reducing intra-operative anterior segment bleeding 
with topical apraclonidine 1%
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Our regime is to instil topical apraclonidine 1% about 
30 minutes prior to surgery to ensure optimal operating 
conditions in the operating theatre. In our experience, topical 
brimonidine 0.2% and apraclonidine 0.5% have minimal 
effect on anterior segment vascularity. Topical adrenaline 
may be used as an alternative for its anterior segment 
vasoconstrictive action, however it has the disadvantage 
of causing mydriasis and rebound hyperaemia (particularly 
undesirable in glaucoma surgery). These effects do not 
occur with the use of topical apraclonidine 1%.
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Previous multiple surgeries

Chronic use of multiple topical therapies (e.g. in glaucoma)

Ocular cicatricial disease

Atopic eye disease

Chronic anterior uveitis

Chronic blepharo-conjunctivitis

Table 1: Eyes with increased vascularity of the anterior segment 
tissues (conjunctiva, Tenon’s, episclera)

Trabeculectomy

Tube drainage surgery

Cyclodialysis cleft repair

Bleb reconstruction and scleral grafting

Bleb needling revision

Pterygium excision

Complex (redo) strabismus surgery

Vitreo-retinal surgery with external buckle

Table 2: Anterior segment surgery in which pre-operative topical 
apraclonidine 1% is useful

Ophthalmic Anaesthesia 2013; 3: 24
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INTRODUCTION

Although sub-Tenon’s anaesthesia is currently the most 
popular regional ophthalmic block in the UK, ophthalmic 
anaesthetists also need to be proficient in peribulbar 
anaesthetic techniques as this may be the regional 
ophthalmic block of choice in some patients.

INDICATIONS FOR PERIBULBAR ANAESTHESIA

Peribulbar anaesthesia may be preferable in patients with 
a history of scleral disease with possible scarring and 
friability of the sclera, inflammatory eye disease such as 
pemphigoid, conjunctival lesions such as pterygia, those 
who have had previous sub-Tenon’s block in the same 
quadrant, previous scleral buckling surgery and adhesions, 
and previous strabismus surgery. It is also advantageous 
in patients with deep set eyes and is often the preferred 
ophthalmic block by glaucoma surgeons.

PREOPERATIVE EXAMINATION

As with any regional ophthalmic block, careful observation 
to gain a three-dimensional picture of the individual’s orbital 
anatomy is required prior to the block. In deep set eyes, it 
is particularly important to note the precise position of the 
globe in relation to the orbital opening to gauge the probable 
depth of the posterior pole. The actual globe dimensions 
from biometry measurements or B scans should be noted 
when available. These eyes are at increased risk of needle 
damage to the globe from the inferolateral approach (Fig. 
1).

Peribulbar anaesthesia in patients with deep set eyes 

K-L Kong
Consultant Anaesthetist, City Hospital, Birmingham, UK.
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How I Do ...

CONSENT

During preoperative assessment, I like to take the time 
to explain in full the block procedure, which patients find 
reassuring. As part of the consent process, I routinely 
discuss the risks of globe perforation, haemorrhagic 
complications and pain during surgery which may require 
top up of local anaesthetic.

EQUIPMENT

I use a 25 gauge, 25 mm long sharp needle for peribublar 
blocks and a Honan’s balloon for oculocompression. 

TECHNIQUE

0.5% proxymetacaine or 0.4% oxybuprocaine topical 
local anaesthetic eye drops are used to provide surface 
anaesthesia and 5% povidone iodine antiseptic eye drops 
are then administered. I routinely use a single medial 
peribulbar injection technique. The patient is asked to look 
directly ahead (the eye is in the primary gaze position) and 
a 25G needle is inserted, with the bevel facing the globe, 
in the space between the caruncle and the medial canthus 
to a depth of 15 to 25 mm. In a deep set eye due to the 
loss of soft tissue, the needle depth will need to be judged 
carefully as there is a greater risk of the needle tip reaching 
further back into the orbit compared to a normal eye.

The needle is directed backwards parallel to the medial 
orbital wall and 6 – 10 mls of local anaesthetic is injected 
in the peribulbar or extraconal space. This approach is 

Fig. 1

NORMAL EYE DEEP SET EYE
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preferable to the inferolateral approach in patients with deep 
set eyes, as outlined above. Nevertheless, the peribulbar 
space available for safe passage of the needle during a 
medial canthal injection is often reduced in patients with 
deep set eyes as illustrated in figure 2. Therefore extra care 
is required during insertion of the needle and it is advisable 
to keep the needle close to the medial orbital wall, avoiding 
any needle angulation towards the globe.

Injection of local anaesthetic should be slow (over 30-60 
seconds) and the orbital pressure assessed digitally during 
this time. In high risk glaucoma patients, the use of 1% 
apraclonidine eye drops prior to the block may help to limit 

the rise in ocular pressure. 

2% lidocaine (without adrenaline) is used for shorter 
procedures and 0.75% levobupivacaine (without 
adrenaline) for surgery of longer duration. 15 IU/ml of 
hyalase is added to the local anaesthetic solution to 
improve the quality of the block. The Honan’s balloon is 
used to apply 30-40 mmHg pressure for about 3 minutes 
to facilitate the spread of the local anaesthetic solution. 
In patients with deep set eyes, it is helpful not to overdo 
the oculocompression as the slight proptosis produced by 
the local anaesthetic solution may facilitate some types of 
procedures such as cataract surgery.

Fig. 2

DEEP SET EYENORMAL EYE
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For Debate:
The future of training in ophthalmic local anaesthesia 
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Education

Training in local anaesthesia for ophthalmic surgery has 
inevitably followed the change in patterns of use of different 
local anaesthetic blocks. Sub-Tenon’s blocks are now used 
in preference to peribulbar anaesthesia1 and it is more 
common for anaesthetic trainees to be taught the sub-
Tenon’s technique. A look at the specialty registrar trainee 
log books for trainees from the Birmingham School of 
Anaesthesia gaining their CCT in 2013, shows that trainees 
have performed an average of 48 local anaesthetic eye 
blocks (range 0-96) over a five year period, with 72% of 
these being sub-Tenon’s blocks and 28% peribulbar. The 
proportion of type of block appears in line with the Cataract 
National Dataset 2009.2 In this small cohort only one 
trainee had no experience in local anaesthetic eye blocks 
at intermediate or higher level training.

In 2010 a new curriculum for a CCT in Anaesthetics 
was introduced by the Royal College of Anaesthetists. 
In this curriculum ophthalmic anaesthesia appeared in 
the ‘optional’ units of training at both intermediate and 
higher level. As an optional unit of training, trainees are 
‘not expected to gain practical experience’ although they 
are required to obtain the knowledge competences.3 The 
changes to the curriculum may well have an effect on 
the numbers of local anaesthetic eye blocks that trainees 
perform in their specialty training but the full effect won’t be 
seen until 2015. In my experience as Training Programme 
Director the demands of the Intermediate level curriculum 
has meant that very few trainees complete the ophthalmic 
unit of training.

Intermediate level training requires competence in one 
local anaesthetic technique whereas higher level training 
requires the trainee to have the ability to perform sub-
Tenon’s and peribulbar blocks with distant supervision. 
This would suggest proficiency in the techniques (based 
on the Dreyfus model of skills acquisition). It would seem 
reasonable that a trainee being appointed to a Consultant 
post with regular ophthalmic surgery lists in their job plan 
should have completed training to the higher level. But how 
do trainers assess whether a trainee is proficient or not? 
Proficiency is gained through repeated experience, but 
there is wide variability between individuals in the number 
of procedures required to be performed, before attaining 
acceptable failure rates.4 Looking at log book numbers alone 
is not sufficient. Trainees currently are assessed using the 

DOPS (Direct Observation of Procedural Skills) form. This 
involves direct expert observation of technique combined 
with immediate feedback. These can be used for formative 
assessment but are often used as a single summative 
assessment. Cumulative sum (CUSUM) assessment has 
been used to assess acquisition of procedural skills but 
does not address the assessment of non-technical skills 
required for safe practice.5 It is likely that the assessment 
of procedural ability will continue to develop in the future.

 Although trainees currently are gaining some experience in 
peribulbar anaesthesia the future use of this type of sharp 
needle block is uncertain. There are proponents for its use 
in certain circumstances (K-L Kong, How I Do… in this 
journal) but with the increased risk of serious complications 
of this technique, strong justification is required. If fewer 
peribulbar blocks are done then there are naturally fewer 
opportunities for trainees to learn the technique. Those 
anaesthetists currently proficient at the technique may find 
it hard to justify teaching it just so that their trainee gains 
experience.

Although we can analyse how we train and assess trainees 
into the future, the more pressing question might be what 
the future is for anaesthetists in the world of ophthalmic 
local anaesthesia. With cost pressures on Trusts, the role 
of the ophthalmic anaesthetist may be questioned. My 
personal opinion is that the anaesthetist adds more than 
just technical ability in performing eye blocks but our role 
as trainers in the future could well be under threat.
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Report

13th BOAS Annual Scientific Meeting 
16 November 2012 
Exeter, UK

R M H Lee
(i) BOAS Council Member; (ii) ST5 Ophthalmology, Princess Roayl University Hospital, Farnborough, UK.

Exeter, a historical city in Devon whose two thousand year 
history has resulted in an ‘exciting mix of culture, history 
and heritage’. Exeter is home to popular attractions such 
as the Royal Albert Memorial Museum and Exeter Cathed-
ral but more importantly however, it was home to the 
BOAS 2012 annual congress in the wonderful Royal Clar-
ence Hotel. As with previous BOAS events it was a great 
venue to catch up with friends and colleagues, enjoy the 
refreshments and listen to some fantastic talks from great 
speakers. The meeting was well attended with late comers 
often having to stand in the corridor to get a peak in to the 
presentations.

This year’s congress was particularly insightful with a di-
verse range of topics and debates covered. The first ses-
sion was opened by Dr Liliane Field of the Medical Pro-
tection Society giving a useful talk on ‘Why Patients Sue’, 
ever more important in our growing medico-legal world. 
This was subsequently followed by Mr Alan Mulvihill (Edin-
burgh) covering ‘Peri-Operative Visual Loss In Non-Ocular 
Surgery’ and Mr Roland Ling (Exeter) discussing ‘Recent 
Advances In Vitreo-Retinal Surgery’.

Following on was the annual debate, this year’s topic being 
the role of non-medical practitioners in ophthalmic surgery 
and anaesthesia. Taking the floor for non-medical practi-
tioners was Mr Peter Simcock (Exeter) and against was Dr 
Hamish McClure (Leeds). The debate was extremely testy 
with both speakers entertaining the audience and deliver-
ing their arguments with passion, but ultimately there can 
only be one winner and that was… Dr McClure, who we 
all thank for teaching us the meaning of the word, vituper-
ation! This was hotly followed on by a Q&A session with 
our distinguished panel that included Professor Peter Shah 
(Birmingham), Dr K L Kong (Birmingham), Mr Roland Ling 
(Exeter) and Professor Chris Dodds (Middlesbrough).

After a lovely lunch and the opportunity to view the exhibits 
of our sponsors, which included Proact, Ambu, Wesleyan, 
Malosa Medical, Intersurgical, Fannin, Abbott, Merck and 
Sonosite, we had a fascinating presentation from Dr Jim 
Carter, an ophthalmic veterinary surgeon and the chal-
lenges he faces performing cataract surgery in animals 
ranging from dogs all the way up to elephants! This was 
followed on by Dr Matt Allen (Moorfields) and his top tips 
for improving your sub-Tenon’s blocks and Dr. McClure fin-
ished off the didactic part of the Congress with the role of 
hyaluronidase in ophthalmic anaesthesia. The lecture hall 
was then converted to a wet lab with hands-on teaching of 
ophthalmic blocks using animal eyes for the final session. 

There were a record number of abstracts submitted to this 
year’s Congress and the annual poster presentation prize 
went to Dr D Joseph (Birmingham) for his poster entitled 
‘Anticoagulation Assessment before Ophthalmic Surgery: 
When? How?’ who, I am sure, has been enjoying his iPad 
mini prize! 

It was a productive day with great speakers and the oppor-
tunity for hands-on training in the wet lab. The next meeting 
is due to be held in Birmingham in November (details of 
which can be found at www.BOAS2013.weebly.com) and 
with a £100 prize for the best poster and a £500 for the 
best free paper, we hope there will be just as many trainee 
presentations at this year’s congress as well! 

Richard M H Lee
Keith Allman

Ophthalmic Anaesthesia 2013; 3: 28
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Abstracts

BOAS Annual Meeting 2012 

Pre-operative anaesthetic information – how 
much is enough?

S Bowman, M Raval
Moorfields Eye Hospital, UK.

Background
In 2001 the department of health stressed the importance 
of anaesthetic information, even going so far as to state 
that “in elective treatment it is not acceptable for the 
patient to receive no information about anaesthesia until 
their preoperative visit from the anaesthetist”.1 The Royal 
College of Anaesthetists reiterated these thoughts that 
high quality information about anaesthesia is now a clear 
requirement and this should be a combination of written 
and verbal information.2  The dilemma continues; what, 
when and how this information should be delivered.  We 
assessed whether patients at Moorfields Eye Hospital 
were satisfied with the current amount of information they 
received about their anaesthetic and whether they would 
benefit from additional written information.

Method
Thirty patients were interviewed after their procedure 
either in recovery or on the ward if they’d had a general 
anaesthetic.  They were asked about any anaesthetic 
information they had received in the pre-assessment 
clinic (pac) and on the day of surgery and their level of 
satisfaction with this information.  The desire for further 
information was also explored.

Results
The type of anaesthesia used was varied across the sample 
and included; 1 topical, 12 local anaesthetics, 10 local 
anaesthetics with sedation, and 7 general anaesthetics.  Of 
the 30 patients interviewed 3 had emergency procedures 
and did not attend a pre-assessment clinic.  Of the 27 
patients that attended a pre-assessment clinic 20 reported 
having an anaesthetic explanation of varying detail.  All 20 
patients saw a pre-assessment nurse but only 2 of these 
saw an anaesthetic doctor.  On the day of surgery all the 
patients saw an anaesthetist.  Of the 30 patients, 25 (83%) 
were very satisfied with the explanation of the anaesthetic 
and 5 (17%) were satisfied.  Only 7 (23%) patients 
expressed the desire for further information; 3 in the pac, 3 
as a leaflet sent to them before the day of surgery and 1 as 
a leaflet on the day of surgery.  

Conclusion 
Previous studies report that patients benefit from 
additional written information over and above the verbal 
information they receive.  This unique group of patients 
receiving specialist eye surgery did not exhibit this need 
for supplemental information and were generally satisfied 
with the amount of information they had received.  This 
could be related to the skew towards local anaesthesia 
with or without sedation as opposed to a complex general 

anaesthetic.  Eye patients tend to be older and there may be 
some generational difference in the amount of information 
they expect to receive from the medical profession.

References
1. Department of Health. Good practice in consent 

implementation guide: consent to examination or treatment. 
(available from www.dh.gov.uk/en/Publicationsandstatistics/
Publications/PublicationsPolicyAndGuidance/DH_4005762) 
2001 (accessed 04/2012)

2. Royal College of Anaesthetists. Raising the Standard: a 
compendium of audit recipes 2nd edn 2006. Section 1 – 
preoperative care. www.rcoa.ac.uk/node/2144 (accessed 
04/2012) 

3. Satkurunath G, Sprigge K, Aslam A, Chapman M.  Patient 
education about anaesthesia – what patients want.  
Anaesthesia 2011;66:239.

Microscope light-induced photic sneezing 
during cataract surgery

C Dimitriou, T Eke.
Norfolk and Norwich University Hospital, UK. 

Background
Sneezing reflex caused by light has been a well-
recognised phenomenon.  It has been postulated to be the 
consequence of higher sensitivity to visual stimuli in the 
visual cortex and co-activation of somatosensory areas. 
Also described as photosternutatory reflex, it is not a 
classical reflex that occurs at a brainstem or spinal cord 
level but it has been shown to involve specific cortical 
areas. Self-reported photic sneezing is common but is 
rarely a problem in ophthalmology.  We report a case in 
which the photic sneezing reflex caused some difficulties 
with cataract surgery.

Methods
We report a case of photic sneezing, accompanied by a 
survey of colleagues in our unit, in an attempt to gauge the 
incidence of this phenomenon.

Results
Case report:  A healthy 66-year old man underwent cataract 
surgery with topical and intracameral anaesthesia without 
sedation. Lighting levels were as usual, with normal room 
lighting and the microscope light on approximately half 
the maximum brightness. When the microscope light was 
shone on his eye, the patient sneezed three times.  He 
admitted experiencing reflex sneezing in response to bright 
light.  The microscope light was moved away, and then 
turned down very low.  With very dim illumination, the patient 
did not feel the urge to sneeze, but surgical visibility was 
inadequate for safe capsulorrhexis.  Several attempts were 
made to gradually increase illumination, each one of which 
made the patient want to sneeze.  Phacoemulsification was 
completed using a dim microscope light, and no further 
sneezing occurred. There were no surgical complications 
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and recovery was uneventful. Interestingly enough when 
our patient had his first eye surgery in his fellow eye that 
suffers from glaucoma he did not have the afore-mentioned 
reaction. The potential effect of glaucomatous damage to 
the afferent pathway of photic sneezing reflex needs further 
research support.
Survey of colleagues:  We do over 5000 cataract operations 
annually, and have used topical and intracameral 
anaesthesia for about 98% of cases for well over a 
decade.  Only one colleague could recall one other case 
of photic sneezing occurring during surgery.  Nevertheless, 
we do occasionally encounter this phenomenon during 
clinical examination with the bright light of the indirect 
ophthalmoscope.

Conclusion
Photic reflex sneezing, though apparently common, is a 
rare problem in ophthalmology. However it could potentially 
disrupt a cataract opeeration and cause a sight-threatening 
complication.  In this case, surgery proceeded safely after 
reducing the illumination on the microscope light.  An 
alternative approach would be a posterior sub-Tenon’s or 
periocular local anaesthetic block, which we expect would 
inhibit the afferent pathway and prevent this phenomenon 
from occurring.
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A patient satisfaction survey of different 
local anaesthetic techniques for intravitreal 
ranibizumab 

A M Gruener
South London Healthcare NHS Trust, UK.

Background
Given the importance and frequency at which ranibizumab 
is administered, an appreciation of the pain associated with 
the injection procedure, as well as methods to optimise 
patient comfort, are crucial. To date, there is no consensus 
as to the most effective anaesthetic technique or agent 
that should be employed in the pre-injection preparation 
procedure. The aim of this study was therefore; (1) to study 
the effectiveness of three different anaesthetic methods for 
intravitreal ranibizumab injections used by three different 
operators in the local age-related macular degeneration 
(AMD) service and (2) to identify the anaesthetic method 
that causes the least discomfort and pain during the 
injection procedure.

Method
Ranibizumab injections were administered by three 
different operators via one of three methods of pre-injection 
anaesthesia; proxymetacaine 0.5% and tetracaine 1.0% 

eye drops (operator 1); proxymetacaine 0.5% eye drops 
and Instillagel (CliniMed) (operator 2); and proxymetacaine 
0.5% eye drops and subconjunctival 2% lidocaine 
(operator 3). 180 patients (60 in each group) were asked 
to grade their pain during the ranibizumab injection on a 
standardised 100 mm visual analogue scale (VAS), which 
was integrated into a brief anonymous questionnaire. The 
number of previous ranibizumab injections for each patient 
was also recorded. All statistical analysis was carried out 
using Prism 5.0, Graphpad Software Inc.

Results
The data collected was non-parametric, unpaired, numeric 
data. Operator 1 had a mean pain score of 11.75 and a 
median of 2. Operator 2 had a mean of 12.92 and a median 
of 5.5. Operator 3 had a mean of 5.07 and a median of 
2. The mode of pain score across all three groups was 
0. A Kruskal-Wallis test revealed no significant difference 
between the overall pain scores across the three operators 
(p = 0.0650). A subsequent Mann Whitney test to provide 
a more detailed two-tailed comparison of differences 
between the medians of each group showed a significant 
difference between the pain scores of operators 2 and 3 
(p = 0.0137). A second Kruskal-Wallis test carried out to 
determine the presence of a practice effect revealed a 
significantly higher pain score in patients who had received 
up to two previous injections compared to those with three 
or more (p = 0.0124).

Conclusion
There is a significant difference in pain scores when using 
proxymetacaine 0.5% eye drops and subconjunctival 2% 
lidocaine compared to the use of proxymetacaine 0.5% 
eye drops and Instillagel when anaesthetising the eye 
prior to administering ranibizumab injections. However a 
confounding practice effect is both present and expected. 
It is likely that either method of anaesthetising the eye prior 
to an injection is equally acceptable (mode = 0 in all three 
groups).

Conflict of Interest: None

This survey was approved by the audit department of Surrey and 
Sussex Healthcare NHS Trust. The author carried out this work 
during her ST4 placement at East Surrey Hospital, Redhill. 

Anticoagulation assessment before ophthalmic 
surgery: When? How? 

D Joseph, S Vohra
Birmingham Midland Eye Centre, City Hospital, UK.

Background 
The Joint guidelines from the Royal College of Anaesthetists 
and the Royal College of Ophthalmologists1 recommend 
that patients on Warfarin anticoagulation for ophthalmic 
surgery under local anaesthesia have their international 
normalized ratio (INR) checked within 24 hours of the 
surgery to ensure that the INR is within the therapeutic 
ratio. British Committee for Standards in Haematology in 
its most recent guideline2 recommends a therapeutic ratio 
between 2.5 to 3.5 for medical conditions requiring oral 
anticoagulation. Warfarin has a narrow therapeutic window; 
variable dose response and interacts with multiple drugs, 
food and environmental factors. We therefore hypothesised 
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that the INR tested 24 hours prior to the surgery could 
be different from the INR on the day of surgery. Several 
portable INR monitoring devices are now available which 
make monitoring INR quick, convenient and reliable.3 We 
aimed to compare INR on the day of the surgery with 
the previous INR and quantify the change if any, and to 
correlate the change to the time interval between the 
tests. We also evaluated the feasibility of using a portable 
INR monitoring device to reliably screen patients on oral 
anticoagulants prior to ophthalmic surgery.

Methods 
Over a 7 month period, a portable INR monitoring device 
(CoaguChek XS®) tested and standardised at the 
haematology laboratory, Birmingham City Hospital, was 
used to conduct a prospective audit measuring INRs of 
58 consecutive patients on Warfarin, on the morning of 
the surgery. The results were compared to their previous 
INR, when available. We sought to correlate the difference 
detected to the number of days between the two tests.
 
Results 
27 out of 58 patients were found to have previous INRs 
available for comparison. They ranged between 1.7 and 
3.9, with an average of 2.42. INRs on the day of the 
surgery ranged between 1 and 3.4 with an average of 2.21. 
The number of days between the tests ranged from 1 to 
38 days with an average of 11.1 days. The difference in 
INRs between the two tests ranged between -0.9 to +0.6 
with an average of +0.06. It was also noted that 59% of 
patients pre-operatively and 66% of patients on the day of 
the surgery, had sub-therapeutic INRs.

Conclusions
Significant variations were noted between pre-operative 
INRs and INRs on the day of the surgery. Increasing 
time intervals between the two tests tended to increase 
variations in INR. We concluded that only an INR on the 
day of surgery can truly reflect the anticoagulation status. 
The anaesthetist’s role in the management of patients on 
sub therapeutic anticoagulation is not clear. INR testing 
using a portable INR monitoring device on the day of the 
surgery is quick, convenient reliable and cost effective way 
of monitoring the coagulation status. 
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A joint British Ophthalmic Surveillance Unit 
(BOSU) and Australian and New Zealand 
Ophthalmic Surveillance Unit (ANZOSU) study 
of severe adverse events associated with local 
anaesthesia (LA) in cataract surgery

R M H Lee1, J R Thompson2, B Foot3, R Mills4, J Clarke4, T Eke5

1Imperial College London; 2University of Leicester; 3The Royal 
College of Ophthalmologists; 4Flinders Medical Centre, Adelaide, 
South Australia; 5Norfolk and Norwich University Hospital

To assess current usage of local anaesthetic (LA) 
techniques for cataract surgery in the United Kingdom, 
and compare this with practice in Australia and New 
Zealand.  To document the frequency and nature of severe 
complications for each technique.

A prospective population based observational study.  
Case ascertainment will take place through the British 
Ophthalmological Surveillance Unit (BOSU), and its newly-
established antipodean equivalent, ANZOSU.  This will be 
the first simultaneous study done by both units, and the 
methodology will be a repeat of the 2003 BOSU survey 
of LA complications (Eke & Thompson, Br J Ophthalmol 
2007).  

Cases will be ascertained through the active surveillance 
system operated by the BOSU, in which a postcard is sent 
to all senior ophthalmologists, asking them to report all 
cases of interest they have seen  in the previous month, 
or if they have nothing to report.  The BOSU system has 
been running for 15 years, with a monthly card response 
rate between 75% - 80%.  For a 12 month period in 2012-
3, BOSU and ANZOSU cards will include ‘potentially 
sight-threatening or life-threatening complications of local 
anaesthesia for cataract surgery’.   

Ophthalmologists who report cases will be sent a 
questionnaire, repeating the questions already used 
for the 2003 National Survey of Local Anaesthesia for 
Ocular Surgery. These questions will cover LA technique, 
description and management of the adverse event, 
outcomes and follow-up data. Reported cases will provide 
the ‘numerator’ for the estimate of incidence. For the 
‘denominator’, it will be necessary to establish the current 
usage of the different LA techniques, by sending all 
ophthalmologists a brief questionnaire at the mid-point of 
the data collection period. 

The BOSU case-ascertainment system is well established, 
and this is an exact repeat of the 2003 BOSU survey, so 
we are expecting a similar response rate.  The first month 
of case ascertainment was September 2012; therefore no 
results were available at the time of submitting this abstract.  

Comparison of pre-op INR to 
INR on the day of surgery
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As a national study in the United Kingdom, we are expecting 
over 400,000 cataract operations to take place using local 
anaesthesia.  Extrapolating from previous surveys, we 
expect that the majority of cases will use sub-Tenon’s and 
topical/intracameral anaesthesia.  This represents a large 
cohort of patients having these anaesthesia techniques, 
and this will give us a better insight into the adverse event 
profiles for these ‘newer’ LA techniques.   

This survey will repeat the 2003 study run through the 
British Ophthalmic Surveillance Unit (BOSU). Its main 
aims are to assess the current usage of the various LA 
techniques, the incidence of severe complications for the 
‘newer’ techniques of sub-Tenon’s and topical-intracameral 
LA.  This will be the first large national survey of all LA’s 
since 2003.  By repeating the methodology of the 2003 
survey, we will be able to see how practice has changed 
in the UK in the last 10 years.  We will be able to compare 
practice on both sides of the globe.

No funding has been received at present.

Sedation survey amongst anaesthetists for 
ophthalmic surgery

D Malik, S  Banerjee, P Ali
Leicester Royal Infirmary, University Hospitals of Leicester NHS 
Trust, UK.

Background
Sedation has been increasingly used as an adjunct to 
local anaesthetic (LA) for ophthalmic surgical procedures. 
The aim is to minimise anxiety and discomfort without 
compromising safety.1 The report of the intercollegiate 
working party chaired by the RCA has found that there is 
‘no shortage of guidelines, however the recommendations 
have not been implemented fully hence patients are 
exposed to unnecessary risks’.2 It also stated that safety 
will only be optimised, if practitioners use defined methods 
of sedation for which they have received formal training.

Method
An anonymised questionnaire was sent in April 2012 via 
an e-link on “SurveyMonkey” to all anaesthetists in our 
institution, looking at different aspects of our sedation 
practice of ophthalmic patients and to identify any that have 
the potential of causing harm to patients.

Results
We received 31 responses: 17(55%) consultant, 12 
(39%) senior trainees and 2(6.5%) SAS.    Only (39 %) 
of respondents had a regular ophthalmic list. More than 
2/3rd of respondents were unaware of any local or national 
sedation guidelines. The main indications for sedation were 
to allay anxiety 89% and patient request 74%. The main 
contraindications for sedation were airway obstruction 
85% and advanced dementia 63%. Only 26 % of the 
anaesthetists would identify the patients who would need 
sedation in advance.   Sedated patients were monitored by 
the anaesthetists in 100% of cases and oxygen saturation 
was monitored in 100% of sedated patients.   Only 48% of 
anaesthetists would give oxygen routinely to all LA patients.  
The intravenous route was preferred by all anaesthetists to 
give sedation. The optimum end point for sedation aimed 
for by anaesthetists was, Minimal sedation 80% and 

moderate sedation 20%.   Technique of choice preferred 
by 80% of anaesthetists was intermittent bolus injections. 
Patients starved by 60% of anaesthetists when having 
minimal sedation and 100% for deep sedation. Different 
sedative drugs were used by anaesthetists with Midazolam 
being the most preferred one, as a sole sedative or in 
combination. The commonest complications encountered 
by the anaesthetists, were excessive restlessness (54%) 
followed equally by unintentional deep sedation and 
sudden movement (45.5 %). Airway obstruction was 
encountered in 27 % of patient sedative antagonists had 
to be administered to 5 of these patients. Fifty four percent 
believed that administering sedation would not alter the 
discharge criteria.  

Conclusion
Our survey has highlighted the lack of awareness and hence 
the implementation of recommendations which might have 
contributed to the significant number of complications. 
There is a need for better training in the administration of 
sedation.3 A national survey may be the way forward to 
gauge the extent of the problem.

References
1. Greenhalgh DL, Kumar CM. Sedation during ophthalmic 

surgery. Eur J Anaesthesiol 2008; 25: 701-707.
2. U.K. academy of medical royal colleges and their faculties. 

Implementing and ensuring Safe Sedation Practice for 
healthcare procedures in adults. Report of an Intercollegiate 
Working Party chaired by the Royal College of Anaesthetists 
Report, London, November 2001 (www.aomrc.org.uk)

3. Woo JH, Au Eong KG, Kumar CM. Conscious sedation during 
ophthalmic surgery under local anesthesia. Minerva Anestesiol 
2009; 75: 211-219. 

“Face-to-face” patient positioning for cataract 
surgery: lessons from the first 100 cases.

M Pajaujis, T Eke
Norfolk and Norwich University Hospital, UK.

Background 
We present the review of the first 100 cataract surgeries, 
performed using the “face-to-face” positioning technique. 
We also describe tips for this technique.

Methods 
We use this novel technique for patients who are unable to 
position to face an overhead microscope: for example, a 
combination of orthopnoea and neck kyphosis.  The patient 
sits upright in a reclining surgical chair.  The microscope is 
rotated toward the horizontal. The surgeon sits or stands, 
facing the patient. Surgery is done via an incision in the 
lower half of the cornea, using an otherwise standard 
technique and continuous irrigation mode. Because the 
eye is higher than usual, bottle is raised.  For patients with 
severe positioning difficulties, all adjustments of positioning 
should be considered.  The surgeon should be able to 
communicate with the patient during surgery, in order 
to maintain positioning.  Topical or topical-intracameral 
anaesthesia allows patient to keep the eye on the axis of 
the microscope. 

We prospectively collected data on all cases performed by 
a single surgeon (TE) using “face-to-face” positioning. 
Results
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For all cases, surgery was completed.  In 32% of the 
cases surgeon performed operation while standing.  About 
half of cases had additional ocular pathology (e.g. small 
pupil, white cataract, floppy iris). No systemic adverse 
events occurred. Surgical complication (posterior capsule 
rupture) occurred in 3 cases (3%; national overall headline 
rate is 1.9%, with risk increased x 1.4 if ‘unable to lie flat 
and still’).  Posterior capsule rupture occurred in cases 
no 7, 84 and 85: all received posterior chamber implants.  
Patient satisfaction score for comfort averaged 9/10, and 
all patients would be happy to have same positioning 
again. The number of “face-to-face” surgeries per year has 
increased from 1 case in 2004 to 23 in 2011, 36 cases in 
the first 9 months of 2012.

Conclusions
The technique may be the only option for patients who 
cannot adopt standard horizontal positioning.  Patient 
satisfaction levels are high, and surgical complication rate 
is acceptable.  It should only be attempted by experienced 
phaco surgeons. Topical or topical-intracameral 
anaesthesia allows to maintain the patients eye on the axis 
of the microscope.  
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The effect of ophthalmic anaesthetic choice 
for cataract surgery – a comparison of trainee 
outcomes

I Sian1, A Suman2, S Rattigan3

1South West Peninsula Deanery;2West Midlands Deanery; 
3Musgrove Park Hospital, UK. 

Recent joint guidelines released by the Royal Colleges 
of Ophthalmologists and Anaesthetists have given further 
instruction in the administration of ophthalmic anaesthesia. 
Both Ophthalmic and Anaesthetic training has been 
influenced by the 2007 BOSU study by Eke et al and 
an Electronic Multi-centre audit of 55,567 operations in 
2009. They reported an increased frequency of serious 
complications with sharp needle L.A. blocks, moving 
practice towards sub-Tenon’s and topical anaesthesia. 
We have compared both of these techniques in a trainee 
setting. 

A total of 24 trainee operating lists were prospectively 
reviewed, where both the surgeon and anaesthetist were 
constant. In total 89 phacoemulsifications were conducted. 
A comparison of outcomes between sub-Tenon’s and 
topical anaesthesia were recorded as well as patient 
choice, complication rates, limiting factors and whether top 
up anaesthesia was required. 

Of these procedures:
1. 54/89 topical (with intracameral Lidocaine 1%) - 15 

patients specifically requested 
2. 28/89 sub-Tenon’s 
3. 7/89 General 

Of the topical anaesthesia:  
1. 9 required top up anaesthesia 
2. 14 required conversion to sub-Tenon’s, (anxiety 

and excess movement) - each of these had topical 
anaesthesia for their first eye. 

Complications
Nil in topical group, 2 in sub-Tenon’s group, 1 endophthal-
mitis (no surgical issues, no organisms grown after vitreous 
tap), 1 pc tear, no vitreous loss - IOL in the bag. 

Shallow anterior chambers and small axial lengths behaved 
better under sub-Tenon’s anaesthesia. 
Exclusion for topical anaesthesia was due to - lack of co-
operation and surgical complexity. 

No local anaesthetic technique is free of risk. The risk is 
not necessarily a direct consequence of a particular local 
anaesthetic technique but relates to other factors including: 
pre-existing medical conditions, anxiety, ocular anatomy, 
pain and tension reaction to the operation. 

Co-operation is most important when procedures are 
performed with topical (± intracameral) anaesthesia. 
Pre-operatively patients should be assessed for ability to 
tolerate instruments approaching the eye without anxiety 
or blepharospasm, even in those who had topical local 
anaesthetic for their first eye.

From a training perspective sub-Tenon’s anaesthesia is 
favourable due to the presence of akinesia, and ultimately 
reduces the need for supplementation of anaesthesia in 
the event of intra operative complications.

Management of on table ST elevation myocardial 
infarction at remote site ophthalmic theatres

N Singh, N Prasad, D Cochran 
Birmingham Midland Eye Centre, City Hospital, UK.

Background
Perioperative cardiac events pose a significant risk to patients 
undergoing non-cardiac surgery. Patients undergoing 
ophthalmic surgery often have medical comorbidities 
that predispose to a higher incidence of perioperative 
myocardial infarction (MI). A case of perioperative MI during 
elective ophthalmic surgery is presented; the management 
of which was complicated by various factors related to the 
provision of anaesthesia at a stand-alone site. We wish to 
highlight problems encountered in the management of this 
case and to suggest improvements for the future.

Case report
A 56 year old gentleman, ASA 2 (BMI 34) was scheduled 
to undergo a right vitrectomy and delamination procedure 
under general anaesthetic. In addition to insulin dependent 
diabetes mellitus, his medical history also included 
hypertension, dyslipidaemia, and obesity. He denied any 
symptoms suggestive of ischaemic heart disease and 
reported no limitation to his exercise tolerance. 

With routine monitoring in place, intravenous induction was 
carried out with fentanyl and propofol. Having checked 
that manual ventilation was possible, atracurium was 
administered. After 3 minutes, tracheal intubation with a 
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size 8 endotracheal tube over a bougie was performed 
(grade 3 view).

Shortly after transfer to theatre, marked ST segment 
depression was noted in standard lead II with concurrent 
hypotension (>20% drop in systolic blood pressure). An 
acute ischaemic cardiac event was suspected. As surgery 
had not yet commenced it was decided that the patient 
be woken and emergency management of myocardial 
ischaemia commenced. An urgent 12 lead ECG revealed an 
acute ST elevation inferior MI for which the patient received 
medical management (oxygen, aspirin, clopidogrel, GTN 
and morphine) and subsequently primary PCI to the right 
coronary artery later the same day. 

Discussion
Several issues relating to managing an acute MI at a 
remote site emerged;

• Emergency drugs not immediately available: sublingual 
GTN, aspirin and clopidogrel 

• No intensive care facility on site in case of deterioration
• Need for urgent cardiology opinion (cardiologists not 

on site)
• Inter-hospital transfer kit not available for ambulance 

transfer to main hospital building
• An unnecessary transfer via the A&E resuscitation 

area en route to catheterisation lab

Fortunately this patient was treated appropriately in a 
timely manner and has since made a good recovery. Plans 
are afoot in our trust to prepare an emergency kit (‘MI box’) 
for and to institute multidisciplinary simulation training to 
facilitate the better management and transfer of patients 
with perioperative myocardial ischaemia encountered at 
stand-alone sites.

Survey of pain relief following vitreo-retinal 
surgery under regional anaesthesia

A Yusof, Z Sheikh, S Saxena
Royal Derby Hospital, UK.

Background 
There has been a dramatic change of anaesthetic practice 
for ophthalmic surgery over the last 2 decades, during which 
the use of local anaesthesia has risen from 20% in 1991 to 
86% in 1997.1 Day case ophthalmic surgery under local 
anaesthesia is now preferred by patients and staff as it is 
associated with the least disruption to patients’ daily routine. 
The goals of ophthalmic surgery under local anaesthesia 
include providing pain-free surgery, minimising risk of 
systemic complications, facilitating the surgical procedure 
and reducing the risk of surgical complications. The aim of 

the survey was to assess post-operative analgesia in day 
case elective ophthalmic patients.

Methods
A prospective audit was performed collecting data on all 
patients undergoing elective day case vitreo-retinal surgery 
in Royal Derby Hospital between May and July 2011. Data 
was collected by the anaesthetists using a set proforma. 
Data collected was on the type of anaesthesia, type and 
volume of local anaesthesia used and time administered. 
Outcome measures documented include degree of 
akinesia, pain experienced intra-operatively and post-
operatively in the first 24 hours.

Results
46 patients were identified; however, only 40 cases were 
documented as 6 patients were unable to be contacted 
post-operatively. 36 of 40 patients underwent regional 
anaesthesia, with 34 having the Sub-Tenon approach, 5 
retrobulbar, and 1 peribulbar. There were no immediate 
complications of the various regional anaesthetic technique 
used. 35% of patients (14 of 40) experienced moderate to 
severe pain post-operatively, with 2 patients returning to 
hospital with severe pain requiring eye drops. 100% patient 
satisfaction was obtained.

Conclusions
We fell short of the RCoA guidelines2 which states that 
moderate to severe post-operative pain should be less 
than 5%. There appeared to be no clear link between 
ophthalmic akinesia/volume of local anaesthesia used and 
post-operative pain. The Sub-Tenon approach of regional 
anaesthesia appeared to be the most popular regional 
anaesthetic technique. 

Recommendations
All patients to be kept for approximately 5 hours post-
operatively. Patients undergoing vitreo-retinal surgery 
to be provided with pre-packed analgesia for the first 24 
hours post-operatively. Patients should also be educated 
on early intake of oral analgesia. A survey of the ophthalmic 
anaesthesia practice in London Moorfields Eye Hospital 
revealed that patients were prescribed PRN analgesia in 
drug charts post-operatively, and they were discharged 
with analgesia to take home if required.3 
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1. Local Anaesthesia for Intraocular Surgery. RCoA and The 
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Ketamine  based  anaesthesia  for  paediatric  
glaucoma surveillance

L Adams, S Sengupta, A Presland, M Allen
Moorfields Eye Hospital, UK.

Background
Childhood glaucoma is an uncommon paediatric condition 
with an incidence of about 2.29/100,000 population. It 
consists of a heterogeneous group of diseases causing 
raised intraocular pressure (IOP) leading to optic 
neuropathy and visual field changes. Infants and children 
with glaucoma require repeated general anaesthesia 
to comply with the regular eye examinations and IOP 
measurements that are done to monitor disease progress 
and treatment response.

Moorfield method
Ketamine based anaesthesia is the technique of choice 
in Moorfields as it does not reduce the IOP unlike other 
routinely used anaesthetic agents. After an oral premed of 
midazolam with or without atropine on the ward, ketamine 
2mg/kg is given intravenously  and patients are allowed to 
breathe spontaneously. In case of prolonged examination 
further ketamine top ups or other agents such as propofol 
are used. Concerns with this technique include airway 
compromise, difficulty with obtaining iv access and 
emergence phenomenon, although in our experience there 
are very few problems.

Audit results
A recent prospective audit was done in Moorfields to look at 
the incidence of airway complications & interventions with 
this anaesthetic technique. In a study cohort of 63 patients, 
none needed intubation or LMA. Thirteen patients were 
given supplemental oxygen and one each required suction, 
chin lift or an oropharyngeal airway. The need for simple 
airway interventions was found to be higher if combinations 
of anaesthetic drugs were used.  An earlier audit of 121 
patients detected a small number of interventions and a 
low incidence of complications. 

Conclusion 
Ketamine based anaesthesia is a safe and effective 
technique for paediatric glaucoma surveillance.

An audit looking at postoperative analgesia in 
children having eye surgery

A Brake, A Thwaite, E McDonald
Birmingham and Midland Eye Centre, Sandwell and West 
Birmingham Hospitals NHS Trust, City Hospital, UK.

Background
The elective paediatric ophthalmic operations at this 
hospital are all day case procedures. Therefore, providing 
adequate postoperative analgesia is essential to prevent 

delays to discharge as well as to ensure patient and 
parental satisfaction. However, opioids are often avoided 
in eye surgery to help prevent postoperative nausea and 
vomiting. This audit aimed to find out if the analgesia being 
given was adequate, in particular for strabismus surgery.

Method
The audit form recorded operation type, age and weight 
of the patient, intraoperative analgesia given and pain 
scores (using a visual analogue scale where possible) in 
recovery, after 20 minutes on the ward, after 2 hours and 
after 6 hours if they were still there. Any rescue analgesia 
was documented and followed by a further pain score. The 
forms were completed by anaesthetists, recovery staff and 
ward nurses.

Results
145 forms were completed. The ages ranged from 1 to 16. 
The operation types were strabismus surgery (n=33), eye 
lid surgery (n=36), glaucoma surgery (n=17), oculoplastic 
(n=5), cryotherapy/laser (n=9), EUA only (n=27), 
vitreoretinal (n=4), syringe and probe (n=11) and cataract 
surgery (n=3). 

2 patients received opioids intraoperatively; one patient 
had morphine (0.8mg/kg) for a brow suspension and one 
patient had IM codeine (1mg/kg) for strabismus surgery. 

44 patients (30%) required postoperative analgesia, but in 
most cases this was at least 2 hours after the operation. 

19 patients (13%) required rescue analgesia soon after 
theatre, with pain scores of 2-5 in recovery or shortly after 
returning to the ward.  9 of these patients were in the 
strabismus surgery group. One of these was the patient 
who received IM codeine intraoperatively, who actually got 
admitted overnight due to vomiting. A further 6 patients 
having strabismus surgery required codeine at some point 
before discharge home.  

Conclusion 
The main findings of this audit were that 13% of the patients 
required further analgesia soon after their operations. For 
the patients having strabismus surgery, this figure was 
27%. 

Most of the strabismus surgery patients received fentanyl, 
diclofenac and paracetamol intraoperatively and the 
purpose of this audit was to find out if this analgesia was 
adequate or whether they should also be given codeine 
intraoperatively. In total, 45% of the strabismus patients 
required codeine at some point before discharge. This 
audit will probably not change our current practice since 
over half of the patients did not require any codeine at all, 
and the use of intra-op codeine in addition to diclofenac 
and paracetamol will limit the choice of rescue analgesia 
postoperatively, should it be needed.

Ophthalmic Anaesthesia 2013;3:35-38
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Sub-Tenon’s anaesthesia in vitreoretinal 
surgery: patients’ opinion

M Hopes, D Vayalambrone, T Jehle, T Eke, T Burton
Norfolk and Norwich University Hospital, UK.

Background
At present, more patients and surgeons would consider 
the vitreoretinal surgery under local anaesthesia.1 In our 
unit, vitreoretinal surgery is routinely performed under 
local anaesthesia. The aim of this work was to determine 
patient opinion and level of satisfaction during sub-Tenon’s 
injection and vitreoretinal operation. 

Method
The data were collected as part of a clinical audit. The 
level of pain was evaluated using 0 to 10 scale, where 0 
was equivalent to no pain at all and 10 was the analogue 
to the worst pain ever. The answers were documented in 
form of a questionnaire. The questions have been asked by 
nursing staff immediately after the local anaesthesia and 
after the procedure was performed. 

Results
83 patients underwent sub-Tenon’s anaesthesia performed 
by trainees at various levels of training, using speculum 
with bupivacaine, lidocaine and hyaluronidase. The 
posterior segment surgery was performed by a consultant 
or experienced vitreoretinal fellow. 41 % (34 patients) 
had previous eye surgery; of which 97% (33 patients) 
had previous surgery under LA, 1.2 % (1patient) had eye 
surgery under LA and general anaesthesia (GA). 2.4 % (2 
patients) preferred to have an operation under GA prior to 
sub-Tenon’s injection, both patients had no eye surgery 
before and both patients changed their opinion after the 
operation. Pain score after sub-Tenon’s injection: mean 
3.7/10, SD ± 2.5, CI95 (3.15, 4.25), 74% had pain score ≤ 5. 
Pain score after posterior segment operation: mean 2.3/10, 
SD ± 2, CI95 (1.87, 2.73), 94% had pain score ≤ 5. Only 1.2 
% (1 patient) changed an opinion after the operation and 
preferred to have further operations under GA , however 
both pain scores were 1/10 and 2/10 respectively. 

Conclusion 
Vitreoretinal surgery under local anaesthetic provides our 
patients with high level of satisfaction, and the majority of 
the patients would prefer LA to GA. Moreover all patients 
with previous experience in eye surgery preferred to have 
an operation under LA.
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day-case vitreoretinal surgery in the United Kingdom. Eur J 
Ophthalmol 2011; 21: 183-188.
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A comparison of pain and other symptoms 
during peribulbar and sub-Tenon’s anaesthesia

D E Hughes, J M Budd
Worcestershire Royal Hospital, UK.

Introduction
Sub-Tenon’s anaesthesia has become the eye block of 

choice for many anaesthetists with a reciprocal decline in 
the use of peribulbar anaesthesia. A study performed at 
our institution showed similar anaesthetic effectiveness 
for the two techniques but some subtle differences in the 
occurrence of events such as pain, numbness and visual 
perceptions. This survey was conducted to better delineate 
the experiences of patients with each technique.

Method
Patients undergoing cataract surgery with local anaesthesia 
were surveyed to provide the following information: 
pain scores for anaesthesia using a visual rating scale, 
with further questioning as to the timing of any painful 
experience during surgery, and the presence or absence 
of six adverse symptoms during anaesthesia. These were 
anxiety, dizziness, sickness, flashing lights, numbness 
and a pricking sensation. The method of anaesthesia 
was dependent on the preference of the anaesthetist. 
Incidence of pain and adverse symptoms was analysed by 
Chi squared testing. Pain scores were analysed by Mann-
Whitney test.

Results
488 forms were collected of which 433 were adequately 
completed to allow analysis. The cases analysed involved 
16 different anaesthetists and 9 different surgeons. 
292 patients had a sub-Tenon’s (ST) block and 136 a 
peribulbar (PB) block. Most patients receiving either block 
experienced no pain either during anaesthesia or surgery 
(85% ST, 71% PB). However there was a significantly 
increased incidence of pain on administration of PB block 
(p=0.012) with higher median pain scores (ST median = 
1.5, PB median = 4). This was in contrast to the previous 
study and further investigation revealed the use of non-
standard techniques. There was no difference between 
the blocks in the incidence of pain during surgery but if 
pain occurred it was more likely to be felt at the end of 
surgery in those having ST anaesthesia when it coincided 
with the administration of sub-conjunctival antibiotic. Of the 
adverse symptoms surveyed flashing lights and numbness 
occurred with significantly different incidences. Flashing 
lights were recorded in 26% of ST anaesthetics and 17% 
PB (p<0.05 an excess of 9 patients), facial numbness was 
more common following PB anaesthesia compared with 
ST (PB 57%, ST 36%, p<0.001, an excess of 20 patients). 
Other adverse symptoms occurred with similar frequencies 
for both blocks.

Conclusion 
The results of this survey have added to the information that 
patients may receive when local anaesthetic techniques 
are discussed with them prior to eye surgery. Those having 
sub-Tenon’s blocks can be warned about the likelihood 
visual symptoms and of pain at the end of surgery. Those 
having peribulbar anaesthesia may be warned about the 
incidence of facial numbness. The unexpected difference 
in anaesthetic pain scores between the techniques 
highlighted the usefulness of continuing audit in maintaining 
standards.
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Patient comfort with combined subconjunctival, 
topical and intracameral anaesthesia undergoing 
trabeculectomy

T Jehle, M Hopes, T Eke
Norfolk and Norwich University Hospital, UK.

Purpose
To evaluate the pain score of different surgical steps, in 
patients undergoing penetrating trabeculectomy under 
subconjunctival / intracameral anaesthesia. 

Method
A prospective observational study of routine practice, 
comprising 26 consecutive patients undergoing 
trabeculectomy. Anaesthesia was performed using 0.5% 
lidocaine, as an initial subconjunctival injection (in the area 
of the proposed bleb), and intracameral 0.5% lidocaine. No 
sedation was used. Tetracaine 1% eye drops were applied 
to bare sclera prior to diathermy. Each patient was asked, 
immediately after each step of surgery, to quantitate his/her 
discomfort using a 0 to 10 point pain rating scale.

Results
Average pain score for the entire procedure was 1.5 (95% 
confidence interval 0.9, 2.1). The initial subconjunctival 
anaesthesia was of 0.6 (CI95 0.2, 1,0), the most painful 
surgical step was the diathermy of the episcleral vessels 
with a mean pain score of 1.7 (CI95 1.1, 2.3), the highest 
pain scores were for the removal of the sticky surgical 
drape at the end of surgery with mean 2.9 (CI95 1.8, 4.1). 
All patients stated that they would be happy to have the 
same anaesthesia technique again if further surgery would 
be required.

Conclusion 
Trabeculectomy can be performed under subconjunctival/ 
intracameral anaesthesia with a very little overall pain and 
in particular without any really painful step. We use this 
technique for all local anaesthetic trabeculectomies. 

Early postoperative nausea and vomiting after 
ophthalmic surgery: an audit  

E. McDonald, S B Vohra
Birmingham and Midland Eye Centre, Sandwell and West 
Birmingham Hospitals NHS Trust, City Hospital, UK.

Background
Surgery on the eye is a risk factor for postoperative nausea 
and vomiting (PONV). PONV is unpleasant for the patient 
but can also delay discharge from hospital. PONV can be 
early (within minutes of completion of surgery) or delayed. 
The aims of this audit were:
A. To have an overview of the anaesthetic techniques 

being utilised at the Eye Centre
B. To review the incidence of early postoperative nausea, 

vomiting and pain
C. To see whether this delayed discharge from recovery.

Method
This audit was carried out during a four week period 
in 2010.The audit form had two sections. The first was 
completed by the anaesthetist who documented the type of 

operation, the patient’s age and gender and any history of 
PONV. Also recorded were the drugs used for induction and 
maintenance of anaesthesia, any antiemetics, analgesia, 
atropine or neostigmine given. Documentation was made 
for IV fluids and the occurrence of an oculocardiac reflex 
(OCR). The second section was completed by the recovery 
nurses who made note of nausea, vomiting and pain. They 
also recorded the rescue antiemetics or analgesics given 
and noted if discharge from recovery was delayed due to 
vomiting or pain. 

Results
55 forms were completed. The most common operation 
types were vitreoretinal (n=18), glaucoma (n=8), 
strabismus (n=7), oculoplastic (n=7), cataract (n=4) and 
corneal (n=3). Three patients had a know history of PONV. 
Induction was mainly with propofol (n=51). Nitrous oxide 
was employed in 23 patients (41.8%). TIVA was used in 4 
patients (7.3%). 15 patients (27.3%) received codeine and 
4 had morphine (7.3%). Six patients had an intraoperative 
OCR. In recovery, one patient had mild nausea, one had 
vomiting and received ondansetron. Four patients had pain 
which delayed discharge from recovery due to the need for 
opioid administration. 

Conclusion 
The incidence of early vomiting in this audit was 1 out of 
55 (1.8%). Another patient had mild nausea which did not 
require any antiemetics  and their discharge from recovery 
was not delayed. There was no early PONV in the 7 
strabismus repairs or 18 vitreoretinal operations. None of 
the 6 patients who had an OCR had PONV, nor did the 23 
patients who received nitrous oxide. Our results compare 
favourably with a study from 1989 where the incidence of 
early PONV was 10% after squint surgery, 2.7% after orbital 
surgery and 1.8% after other ocular operations.1 Although 
the discharge from recovery was delayed in 4 of our patients 
requiring rescue analgesia there was no consistent pattern 
as to the type of surgery. Perhaps an audit done over a 
longer period may help define the link between the PONV/
pain and the type of surgery/anaesthesia. 
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The ‘2+1’ anaesthesia technique for patients 
undergoing phacoemulsification cataract 
surgery

J M Norris, V Narwani, R M H Lee and C S C Liu
Sussex Eye Hospital, Royal Sussex County Hospital, 
Brighton and Sussex University NHS Trust, UK.

The use of povidone-iodine solution in the pre-operative 
preparation of patients undergoing phacoemulsification 
cataract surgery is widely established in order to minimise 
the incidence of post-operative endophthalmitis.1 However 
in the non-anaesthetised eye, these drops can cause 
significant irritation and discomfort. This can lead to 
increased anxiety which is known to be highest pre-
operatively2 and subsequently reduce patient satisfaction. 
While preparing the operative eye, povidone-iodine can 
sometimes accidently spill into the fellow eye. We have 
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found implementing a ‘2+1’ technique for pre-operative care 
of patients undergoing surgery under topical anaesthesia 
eliminates the effect of irritation from povidone-iodine to the 
fellow eye, maintaining patient satisfaction. For the ‘2+1’ 
technique, we use Minims Proxymetacaine 0.5% (Chauvin 
Pharmaceuticals, Brentwood, UK). Two drops are placed in 
the operative eye and one drop in the fellow eye. Although 
there have been reports of corneal epithelial toxicity with 
abuse of Proxymetacaine drops,3 reports suggest no toxic 
effects at therapeutic doses.4,5 It is in one of the authors’ 
experience (CSC Liu) that we have not observed any harm 
to the fellow eye by the application of one drop of topical 
anaesthesia to the fellow eye in the last ten years or so. 
We have also found that by applying local anaesthesia 
drops topically to the fellow eye, the blink reflex is reduced 
and subsequently helps to improve eye lid opening of 
the operative eye. We suggest the ‘2+1’ technique for all 
patients undergoing phacoemulsification cataract surgery. 
We have found no reason not to apply a drop of local 
anaesthesia to the fellow eye and have found this technique 
beneficial for both the surgeon and the patient.
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Orbital decompression surgery at Moorfields 
Eye Hospital

E Robson, M Allen
Moorfields Eye Hospital, UK.

Background
Orbital decompression is a procedure designed to create 
more space within the orbit and is most commonly 
performed in patients with thyroid orbitopathy. The 
indications for surgery include optic neuropathy, exposure 
keratopathy, chronic pain, subluxation of the eye and 
cosmetic deformity. It is usually undertaken once the eye 
signs are stable; however, acute surgical intervention may 
be necessary for threatened corneal perforation or visual 

Figure:  Right sided decompression completed, left to do 

field deterioration.  At Moorfields approximately 80-100 
procedures are performed each year.  

Pre-operative assessment
Particular attention is given to the symptoms of any 
underlying thyroid disease. An up-to-date thyroid function 
test must be available, and elective patients should be 
both clinically and biochemically euthyroid. Antiplatelet 
medications are stopped for at least 2 weeks prior to 
surgery and all other non-steroidal anti-inflammatory 
drugs are avoided. Patients treated with warfarin should, 
if appropriate, have their INR brought down to below 1.5.

Intra-operative care
The decision to intubate or use a laryngeal mask should 
not only take into account patient factors but also which 
orbital walls are to be decompressed. Medial and inferior 
wall surgery necessitates intubation due to the risk of blood 
aspiration.

The surgery itself is highly stimulating. Bleeding can 
significantly obscure the operative field, and is minimised 
with both head up positioning and hypotensive anaesthesia. 
The latter is achieved with a combination of propofol and 
remifentanil.

Episodes of bradycardia are common due to stimulation 
of the oculocardic reflex – asking the surgeon to stop is 
the best course of action, as anticholinergic drugs may 
precipitate a tachycardia which will worsen the bleeding.  

Post-operative care and follow up 
All patients have an overnight stay and nearly 100% are 
discharged after drain and pad removal the following 
day.  Complications include postoperative double vision, 
bleeding, infection, loss of nearby skin sensation and 
retraction of the lower and/or upper lid. Less than 5% of 
patients will require further decompression surgery and 20-
30% will require squint surgery at some point in the future. 
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